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Cotton Flea Hopper Control in Louisiana, 1940
I. J. Becnel
Louisiana Agricultural Experiment Stationi
The cotton flea hopper, Psallus seriatus Reuter, occurred in sufficient
numbers to cause injury to young cotton on several farms in Gaddo and
Bossier Parishes, Louisiana, during the summer of 1940. Infestations in
the areas under observation were moderately severe. However, the infes-
tations in general throughout the Red River Valley were of practically
no significance. Counts made at several locations along the Red River
Valley revealed predominantly low infestations.
The fields selected for the experiments in 1940 were located in Bossier
Parish about three miles north of Bossier City, Louisiana. ^ The experi-
mental blocks were located in fields adjacent to the Red River levee. The
levee is of importance here in that it affords good conditions for over-
wintering flea hopper eggs and numerous early season wild host plants,
especially evening primrose and young croton.
The work was a continuation of similar field control experiments con-
ducted in 1938 and 1939. The insecticides used were not identical to those
used in previous experiments, but the general manner in which the
project was handled was similar to that of 1938-1939. (Becnel 1940)
Methods:
The randomized blocks method of plot arrangement using 24 plots in
Experiment I and 30 plots in Experiment II were used in tests conducted
for insecticidal control of the cotton flea hopper. Each plot consisted of
1/30 acre and was bordered by 10 feet of untreated buffers.
The plots received the following treatments: Experiment I—"A" un-
treated, "B" 325 mesh dusting sulphur, "C" a combination of 325 mesh
dusting sulphur and calcium arsenate (2:1), and "D" a dust containing
93% 325 mesh dusting sulphur and 7% Paris green. Experiment II—"A"
untreated, "B" 325 mesh dusting sulphur, "C" a combination of 325
mesh dusting sulphur and calcium arsenate (2:1), "D" a combination
dust containing J 325 mesh dusting sulphur and ^ (nicotine sulphate,
hydrated lime dust, 4% nicotine) and "E" a combination dust containing
two parts of 325 mesh dusting sulphur and one part of 50% lead arsenate,
50% cryolite mixture.
The author was assisted in the field by H. S. Mayeux, and J. S. Roussel, Ento-
mology students at Louisiana State University.
2 The author wishes to acknowledge the assistance and interest of the personnel of
the Beene Planting Corporation on whose place the experiments were conducted.
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The plots for treatment in Experiment I were dusted in the early
mornings of June 13, June 20, June 27, July 4 and July 11, 1940 at the
approximate rate of 12 pounds per acre (Table 1) . The plots in Experi-
ment II were dusted in the early mornings of June 25, July 2, July 9,
July 26, 1940. Individual hand dust guns were used for each insecticide
so that accurate weight records of dusts applied could be obtained. These
records are given in Table 1. Each treatment was effective since there was
no rain within 24 hours following any application. Moderate boll worm
and boll weevil infestations necessitated the use of one application of
calcium arsenate and one of calgreen on August 13, and August 20,
respectively, on all plots of both experiments. These applications were
made to protect the crop that had "set" through the flea hopper period.
TABLE 1—Average Amount of Insecticide Used Per Acre Per Application and
Total Amount Per Acre Used During Dusting Period.
Experiment I Experiment II
Average Total Average Total
B 13.62 lbs. 68.1 lbs. B 13.56 lbs. 54.2-1 lbs.
C 12 . 24 lbs. 61.2 lbs. C 13.29 lbs. 53.16 lbs.
12.30 lbs. 61.5 lbs. D 12 . 99 lbs. 51.96 lbs.
E 12.87 lbs. 51.48 lbs.
The infestation counts were taken on 100 consecutive terminal buds
on the third and fourth rows of each plot (Gaines 1937) . The initial
counts for Experiment I were made on June 12 and subsequent counts
were made on June 18, June 22, June 27, July 2, July 8, July 12, July 17,
July 25 and August 1. The initial counts for Experiment II were made
on June 25 and subsequent counts were made on June 29, July 4, July 9,
July 13, July 19, July 25, July 29, and August 5. Separate
records of
nymphal and adult infestations were kept for each count.
The boll weevil and boll worm infestations were checked occasionally
throughout the period of the experiments. Infestations were not signifi-
cant until August 13 at which time it was necessary to use control
measure.
Bloom counts were made at weekly intervals on both experiments on
all plants of the fourth, fifth, and sixth rows. These counts to some
extent revealed the effectiveness of the materials used in preventing injury
to the small squares by the flea hopper. The bloom counts were followed
by form counts made on 10 plants on each of the fourth, fifth, and sixth
rows of each plot. These counts consisted of all bolls, squares, and blooms
found on the 30 plants of each plot.
Yield records were made on carefully measured 1/100 acre areas of
each plot. Three pickings of seed cotton were made on each experiment
and the accurate weight picked on each plot was obtained. The total
4
number of stalks included in the measured area of each plot was recorded
at the time of the first picking.
Results:
The average number of nymphs and adults found during the dates
included in the dusting period of each experiment was used in the
analysis of variance for the effectiveness of the insecticides in reducing
infestations. The results of these counts and the average number of
nymphs and adult flea hoppers recorded at the initial infestation counts
are given in Table 2.
TABLE 2
—
Showing Total Initial Infestation Per 100 Terminals, And Average
Infestation of Nymphs and Adults During Dusting Period.
Experiment I
(Dusting Period Included June 18 to July 12 Inclusive)
Treatment Initial Average No. Average No.
Infestation of Nymphs of Adults
154.66 49.49 15.44
B-325 Mesh sulphur 155.50 18.16 9.13
160.66 21.19 6.74
D-325 Mesh sulphur 93% Paris green 7% 165.00 16.44 5.47
Minimum significant difference
7.155 3.049
1% Level 9.896 4.217
Experiment II
(Dusting Period Included June 29 to July 29 Inclusive)
74.83 19.54 9.61
84.33 8.13 4.54
C-325 Mesh sulphur Calcium arsenate (2:1) 72.66 6.61 3.83
D-J, 325 Mesh sulphxir and i (nicotine sulphate, lime dust.
78.00 10.65 4.99
E-l, 325 Mesh sulphur i 50% cryolite, 50% lead arsenate
77.33 7.30 4.51
Minimum Significant Difiference
5% Level 1.745 1.574
1% Level 2.381 2.147
From Table 2 it is seen that in Experiment I each of the insecticides
used resulted in highly significant reduction of nymphal infestation as
compared to the untreated plots. However, there were no significant
differences between treatments B, C, and D. The reductions of adult
infestations for treatments B, C, and D were highly significant as com-
pared to the untreated plots. The reduced adult infestation for treatment
D was significant over treatment B. However, the mean differences be-
tween treatments B-C, and C-D were not significant.
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The insecticides used in Experiment II resulted in highly significant
reductions of nymphal infestation as compared to the untreated plots.
There were no significant differences between treatment B, C, and E,
but each treatment was highly significant over treatment D. The reduc-
tions in adult infestations as compared to the untreated plots were highly
significant for all treatments. However, the differences between treatments
were not significant.
The results of the bloom counts are given in Table 3. These counts
included only the "white blooms" found on all plants on the 4th, 5th,
and 6th rows of each plot.
TABLE 3
—
Total Number of "White Blooms" Found on the 4th, 5th, and 6th
Rows OF THE Six Plots Included in Each Treatment
Experiment I
Treatment 7/4 7/11 7/18 7/25 8/1 8/5 8/12 8/22 Average
A 22. 15 107 335 449 425 568 352 284.12
B 42 34 195 495 864 681 598 289 399.75
C 27 35 199 498 952 809 723 280 440.37
D 19 26 192 439 818 738 612 281 390.62
Experiment II
Treatment 7/9 7/16 7/25 7/29 8/2 8/6 8/13 8/20 Average
A 48 60 214 494 443 407 447 200 289.1
B 61 73 271 716 660 537 669 267 406.7
C 83 82 276 776 823 707 636 243 453.2
D 85 67 262 581 581 483 555 298 364.0
E 69 72 295 760 836 589 611 266 437.2
The form counts were made at weekly intervals from July 26 to Sept. 6
for Experiment I and from August 7 to September 4 for Experiment II.
The final counts for Experiment I made on September 6 resulted in the
following increase in number of bolls per 30 stalks over the untreated ^
plots: B, 358; C, 302; D, 333. The increase in number of bolls per 30
stalks for the final counts on Experiment II made on September 4 was:
B, 190; C, 288; D, 141; and E, 264.
From Table 4 it is seen that the only significant increase in seed cotton
was obtained in the plots receiving treatment C in Experiment I. The
increase was highly significant over the untreated plots and significant
over the B plots. All other mean differences in yields were not signifi-
cant. The results of the stalk counts made at the time of the first picking




Means Yields of Seed Cotton (1/100 Acre) Pounds
Experiment I Experiment II
Treatment Mean Yield Seed Treatment Mean Yield Seed
.
Cotton, i/ioo acre Cotton, i/ioo acre
A 13.091 A 14.825
B 14.775 B 15.525
C 17.741 C 16.600
D 15.566 D 14.716
E 16.125
Minimum Significant Difference
5% level 2.801 F Value for treatments
1% level 3.873 Not Significant
Discussion of Results:
The initial infestations of flea hoppers were considerably higher for Ex-
periment I than for Experiment 11. Counts made one day previous to the
first treatments resulted in infestations approximately 50% higher for
Experiment 1. No doubt the squares in Experiment I were being
"blasted" more severely at the beginning of the tests. The average in-
festations during the dusting period on the untreated plots of Experi-
ment I showed an increase of 29.95 nymphs and 5.83 adults per 100
terminals as compared to corresponding counts for Experiment II. Since
the dusting period included about one month, it is evident that the un-
treated plants in Experiment I were subjected to heavier flea hopper in-
festations and therefore the protected plants were expected to show re-
duced "blasting" of squares.
Inspection of Table 2 shows that the flea hopper infestations of adults
and nymphs were effectively reduced by every treatment. The treatments
used in Experiment I were equally effective in reducing the infestations
of nymphs. Treatment D was significant over treatment B in reducing
the adult infestations. The other treatments were equally effective. It
was expected that treatments C and D would be significant over treatment
B in reducing the adult infestations. Ewing and McGarr (1938) found
that a mixture of sulphur and calcium arsenate (2:1) gave better con-
trol where a large proportion of the flea hoppers were adults. The treat-
ments used in Experiment II resulted in highly significant reductions in
infestations of nymphs for B, C, and E over D. All treatments were
equally effective in reducing adult infestations. Perhaps the nicotine and
lime contained in the D treatment acted as a repellent and caused the
adults to move out of the D plots. Observations made immediately fol-
lowing the applications of treatment D revealed a noticeable movement
of adult flea hoppers.
The bloom counts, Table 3, shows that the plants on the untreated
plots of Experiment II bloomed more freely than corresponding plants
on Experiment I. This indicates that the small squares on Experiment I
were more severely "blasted." Counts made during the early period of
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the tests showed that plants on Experiment II produced greater num-
bers of blooms than corresponding plants on Experiment I.
Plants on the treated plots of Experiment I contained greater increases
of bolls over the untreated plots, thereby indicating to some extent the
reduced "blasting" of squares on the treated plots. Infestations on the
untreated plots were high throughout the dusting period and, as stated
before, the "blasting" of squares was severe.
From Tables 2 and 4 it is apparent that moderate flea hopper infesta-
tions early in the growing season did not injure the squares on Experi-
ment II to the extent that the injury was carried through to harvest.
There is no doubt but that numerous squares were "blasted"; however,
it is evident that the majority of plants overcame the early set back. The
early infestations were moderate but dropped rather abruptly on the un-
treated blocks and the early damage was apparently overcome by the
vigorously growing plants. The untreated plots of Experiment I were
subjected to heavy flea hopper infestations throughout the dusting pe-
riod, whereas the infestations in the treated plots remained extremely
low. Increased production of seed cotton by the treated plants indicate
that flea hopper injury to the untreated plants was sufficient to affect the
yield. According to these results it is apparent that average flea hopper
infestations of 19.5 nymphs and 9.6 adults per 100 terminals occurrmg
through the month of July did not injure the growing plants sufficiently
so that the injury was reflected in the yield.
The bottom crop on the untreated plots was obviously less than that of
the treated plots. This was especially true in Experiment I. It is the
author's opinion that the reduced bottom crop was a result of the early
flea hopper injury.
The plots receiving treatment C in Experiment I resulted in highly
significant yields of seed cotton as compared to the untreated plots and
significant yields as compared to plots receiving treatment B. The yield
of the D plots showed a noticeable increase over the untreated plots, but
the increase was not significant. All treated plots, with the exception
of
D, in Experiment II resulted in slight increases in yield as compared to
the check. However, these increases were not significant.
Summary:
The randomized blocks arrangement was used in tests for cotton flea
hopper control in Louisiana. One experiment consisted of 24 plots, the
other 30 plots of 1/30 acre each. Untreated buffers of 10 feet
bordered
each plot. Infestation counts consisted of the number of nymphs
and
adults per 100 consecutive terminals in each plot. Bloom counts included
all white blooms found on the fourth, fifth, and sixth rows of each
plot.
Form counts included total number of squares, blooms, and bolls on 30
plants on each plot. Accurate records of poison used were made.
Yield
records were obtained on measured 1/100 acre areas of each plot.
Reductions of nymphal infestations for the 24 plot experiment were
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highly significant on the plots treated with 325 mesh sulphur; 325 mesh
sulphur, calcium arsenate (2:1); and 93% 325 mesh sulphur, 7% Paris
green. These treatments also resulted in highly significant reduction of
adult infestation as compared to the untreated plots. The plots treated
with the mixture of 93% calcium arsenate, 7% Paris green reduced the
adult infestation significantly as compared to the plots treated with 325
mesh sulphur.
Reduction of nymphal infestation for the 30 plot experiment were
highly significant on the plots treated with 325 mesh sulphur; 325 mesh
sulphur, calcium arsenate (2:1), ^ 325 mesh sulphur, ^ (nicotine sulphate-
lime dust, 4% nicotine); and 2/3 325 mesh sulphur, 1/3 50% cryolite and
50% lead arsenate mixtures. Every treatment was highly significant over
the dust containing sulphur, lime and nicotine sulfate. The reductions
in adult infestation as compared to the untreated plots were highly sig-
nificant for all treatments.
Untreated plants on the 30 plot experiment produced a greater num-
ber of blooms than untreated plants on the 24 plot experiment. Greater
flea hopper infestations on the latter experiment apparently "blasted" a
higher percentage of squares.
The only significant yield records were obtained on the 24 plot experi-
ment. Plots dusted with sulphur and calcium arsenate (2:1) resulted in
highly significant yields when compared to untreated plots, and signifi-
cant yields when compared to the sulphur treated plots. The significant
increase in yields could be attributed to the fact that throughout the
dusting period of the two experiments the untreated plants of the 24
plot experiment were subjected to much heavier flea hopper infestations.
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Cryolite As An Insecticide
No. 2
C. O. Eddy
' Louisiana Agricultural Experiment Station
In the research program of the Louisiana Agricultural Experiment Sta-
tion, which has been directed towards the finding of an insect poison
which will not injure tender foliage, fruits, and vegetables, cryolite con-
tinues to be one of the most promising materials for the control of insects
that feed by chewing on plant tissues.
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In former publications numerous uses for this poison have been indi-
cated.* During the last year through cooperative work with the Louisiana
Agricultural Extension Service and with the assistance of manufacturers
and sales agencies, practical applications of these recomniendations have
been made in a number of parts of the State with success. Since cryolite
continues to be effective in the control of these insects and since it has
been so practically applied in a number of parts of the State, it appears
that it is destined to become a standard insecticide in Louisiana, just as
calcium arsenate, lead arsenate, Paris green and derris.
These insecticides can serve the growers, farmers, and gardeners of
Louisiana, in that each one is best adapted to the control of certain in-
sects, or for use on certain plants, or in combinations with certain fungi-
cides and diluents. Then too, each of these insecticides, in turn, fails to
be satisfactory in the control of numerous insects or cannot be used on
certain plants. With this group of four insecticides for chewing insects
to choose from, growers will be able to control a much greater number of
chewing insects on a greater number of plants.
Experiments during the last year have been directed particularly to
combinations in which fluorine compounds may be used successfully in
either sprays or dusts. For instance—a number of the fluorine compounds
are not compatible with basic copper sulphate nor with Bordeaux mix-
ture. Experiments at Baton Rouge have shown that cryolite is not com-
patible with a number of the insoluble copper compounds, including
such materials as Bordeaux mixture, but that it is compatible with a
number of insoluble copper compounds such as basic copper sulphate
and copper oxide. In general, cryolite and the other fluorine compounds
can not be used successfully with fungicides or with diluents that contain
lime or that are alkaline in nature.
One of the most promising fungicide and insecticide combinations is
cryolite dust mixture No. 1, which is as follows:
Cryolite Dust Mixture No. 1
33% Cryolite
18% Basic copper sulphate
(7% metallic copper)
10%o ^1^"^
39% Clay or Talc
100%
Cryolite Dust Mixture No. 1 has been used by a few growers and in
plots at Baton Rouge for four years for the control of the tomato fruit
worm. The fungicide was added to control the diseases that are checked
or controlled by the copper fungicides. It also allowed the plant to grow
much more normally and produce better and larger fruit than the lead
* The first number in this series appears in Entomological Progress Number 2,
Louisiana Bulletin No. 323, June, 1940.
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arsenate Bordeaux sprays which were in common use. The first mixture
gave two or three times better control of the pickle worm than did the
lead arsenate-Bordeaux sprays.
In the experiments on tomatoes during the last year, Cryolite Dust
Mixture No. 2 has given somewhat better control of the tomato fruit
worm than Cryolite Dust Mixture No. 1. Experiments and practical ex-
periences during the next few years will probably show what the most
profitable and most effective dust mixture will be on tomatoes.
Cryolite Dust Mixture No. 2 '
50% Cryolite
18% Basic copper sulphate
32% Inert diluent
100%
Cryolite also has been used successfully with sulphur, and with mix-
tures of insoluble copper fungicides and sulphur. The growers of orna-
mental plants, in particular, are finding that this combination of cryolite
with basic copper sulphate and sulphur is useful. For instance, 33% of
cryolite can be mixed with the 90-10 sulphur-basic copper sulphate mix-
ture in order to control the diseases and chewing insects of roses. In case
sucking insects are a factor, Black Leaf 10 or derris may be added to this
combination.
In the production of soybeans, in the experiments at Baton Rouge and
in practical field control in Madison Parish, cryolite has given worth-
while control of the several beetles that attack this crop. These beetles
include the bean leaf beetle, the banded diabrotica, the spotted diabro-
tica, and the grape colaspis. These findings are in addition to those re-
ported earlier in which excellent control has been secured of the soy
bean caterpillar on this crop. In future plantings, to increase the pro-
duction of soy bean oil in the State, it now seems imperative that the
control of the soy bean caterpillar and the several beetles be taken into
account and actual plans made for dusting of this crop each year.
For several years our experiments have been conducted in an attempt
to adapt cryolite to the control of the several worms that attack the late
crop of corn, which is so badly attacked in the growing bud by larvae of
the corn earworm and the grass worm. Experiments this year showed
that cryolite was very toxic to this plant. The effects were so serious that
in all cases where more than one application of cryolite was applied the
plants were badly burned and stunted. Cryolite sprays burned the corn
much more severely than did the dust. It thus seems very improbable that
cryolite can ever be adapted to any dust or spray program for the control
of pests that attack the growing terminal of corn. Experiments this year
did indicate, however, that considerable control of these two insects may
be secured by the use of lead arsenate, applied at weekly or ten-day inter-
vals during the period when the attacks are severe and the corn is small.
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Louisiana Agricultural Expermient Station
The commercial sweet potato growing area of Louisiana suffers
annu-
ally from the attacks of the sweet potato weevil, an insect
which takes a
very serious toll from the crop and influences the growing
and moving ,
of the plant, in that the area infested is subject
to stringent quarantine
reflations.* Of course, the rest of the State is subjected to a
threat from
this pest since there is a continuous fight in effect to
prevent the extension
of the insect from the Central Louisiana potato-growing
area and an
eradication program by the Louisiana State Department of
Agriculture
to eliminate alternate host plants in other areas.
This pest is ot wide-
spread importance in that it affects the entire sweet
potato growing belt
along the Gulf Coast area from Texas to Florida.
In 1918 a systematic study of this insect was begun
by the Bureau of
Entomology in the United States Department of
Agriculture, and the
A^icultural forces of the weevil infested states. The Louisiana
Agricul-
tural Experiment Station began in 1937 a detailed
study of the life his-
tory of the sweet potato weevil. This study by the
Louisiana Agricultura
Experiment Station is still in progress, and a summary of
the biological
work accomplished is given below:
The adult sweet potato weevil resembles a large ant.
It is approxi-
mately one-fourth inch long, is dark blue on the
head and abdomen,
brick red on the thorax, and with brick red legs.
The adult female weevil laid its eggs in small holes which
it punctured
in the plants near the crown, in the stems,
and in the potatoes Alter an
ee? was laid it was sealed over with a
waxy material by the mother
weevil It was ascertained from numerous
examinations that unless the
potatoes under ground were exposed by soil cracking
or other means
they were relatively safe from weevil attack.
However, it was found that
approximately five percent of the root infestations
occurred from larvae
which had tunneled their way down through the
crown and into the
potatoes below.
The incubation period of the eggs was about one
week. The small
^ubs or larvae fed in the vines or potatoes for two or
three weeks before
they were fully grown. At this time, the larvae
changed into the pupal
stage and remained in the pupal stage about one
week^ During this stage
the weevil was inactive and the body form
entirely different from that ot
the larva, in that it now resembled the adult beetle,
but was soft and
white. The adult weevils shed their pupal skins and
crawled out as ma-




ture insects, ready to start feeding again and depositing eggs for another
generation.
Caged male weevils in the laboratory lived an average of 72 days and
females lived an average of 85 days. However, one male under observation
lived 416 days, and several others lived over 300 days.
During the warmer periods of the year, it required approximately one
month for the insect to develop from the egg stage to the adult weevil.
There may occur as many as six to eight generations of weevils in a year.
The female weevil, after mating, commenced to lay eggs, and it was
found that the average number of eggs laid per female was 119. The
maximum number of eggs laid by any female in laboratory studies was
319. There was an average preoviposition period of about 15 days, after
which the weevils commenced to lay eggs and continued to oviposit about
62 days, then stopped for approximately 10 days before death. Oviposi-
tion occurred during every month of the year; however, it began to de-
cline in September and October, and from November until March ovi-
position was negligible. In April it was revived and increased as the
season advanced. Egg laying, as well as feeding, took place largely on
dark, cloudy days and at night.
During the summer the eggs hatched in about seven days; whereas in
the fall it required an average of 18 days for incubation, and in the
winter the eggs usually did not hatch under three months' time.
The newly hatched larvae in sweet potatoes began feeding just under
the skin and ate deeper as they grew. When they were in the stem or
crown they ate their way to the center of the plant and developed there.
There were three larval instars, the grubs shedding their skin twice be-
fore reaching the pupal stage. A detailed study of individuals revealed
that in summer 18 days were required for the larva to reach maturity; 27
to 50 days for the same development in the fall, and about 130 days in
the winter. During very cold days in winter, larvae under observation
failed to feed. This fact evidently accounted for the slow development
during the winter. Development did not actually cease during the win-
ter; it was merely retarded.
Duration in the pupal form varied considerably. It was found in sum-
mer that this stage of development lasted about six days; whereas in the
fall and winter the insects remained as pupae as much as 30 days.
The pre-emergence period of the weevils lasted seven days in the sum-
mer, to as much as 35 days in the winter. During this period the weevils
had Rlrrr^dy shed their pupal skins, but the body had not become fully
hardened. When emergence occurred, however, the body wall had fully
hardened, thus giving the insect sufficient protection in its new environ-
ment.
Activity of the adult sweet potato weevil was closely related to the
temperature. Above 70° F. the weevils fed and oviposited abundantly.
Below 70° F. feeding and oviposition declined sharply. Below 60° F. ovi-
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position ceased entirely and at 47° F. feeding ceased
entirely At 40 F.
the weevil was completely inactive. Laboratory
tests showed that a seven
day exposure at 30° F. killed adult weevils
out o£ the potato. A 15 day
exposure at 30° F. was necessary to kill larvae in
the potato, and 21 days
at the same temperature to kill the pupae.
Results of examination of potatoes left in the fields
over winter showed
that under Louisiana conditions only a small
percentage of the weevils
are destroyed by low temperatures. The temperature
often drops low
enough to kill both larvae and adult weevils, but it
does not remain so
for a sufficient length of time to cause a high
mortality. The average kill
from cold during a normal winter runs about 25 per
cent of the over-
wintering stages; however, during an unusually cold
winter such as that
of 1939-1940, as much as 40 to 50 per cent of the weevils
were found to
have died. Well over 50 per cent of the over-wintering
stages in the held
may be expected to survive a normal winter in Louisiana.
An intensive field study was made during 1940 of the sweet
potato
weevil to determine at what time of the growing
period the w^vil was
present in greatest numbers and in what stage of
development. This was
accomplished by examination at regular intervals of 100
hills of potatoes,
selected at random, in a two-acre sweet potato field.
The first examina-
tion was made on the twenty-first of June and at weekly
interva s there-
after through August 21, when examinations were made
monthly Ihe
examination consisted in digging plants and bringing them
into the lab-
oratory where every part of the plant, above and
below surface, was
examined under a binocular microscope for eggs. The
vines and roots
were then split and examined for other stages.
On Tune 21, the date of the first examination, the plants were
small,
having been set in the field but 11 days; however,
eggs were found
and one first instar larva. The following week second
instar larvae were
found, and on July 9, or two weeks after the first eggs
were fo™d third
instar larvae were present. The first pupae were found on July 16
and
at the end of four weeks adults were emerging.
The greatest number of
larvae were found in September and October. The peak
in adult popula-
tion occurred in late October and the greatest
number of eggs were
found in the middle of November. During the
month of December all
stages of the weevil were found in the roots; the
tops of the plants having
been killed in November. The number of stages found
in December was
considerably low as compared to October and November.
It is interesting to note the percentage
of stages found above and
below ground during the year. At the time of
the first examination, June
21, 98 per cent of the stages found were
above ground, and only two per
cent were below ground.
At this date there were no potatoes forming.
However, on July 9, when
small potatoes were beginning to form, 22
per cent of the stages found
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were below ground. The percentage of stages below ground averaged 16
per cent throughout the growing season after potatoes began forming
until September 18, when the stages found below ground increased to 86
per cent. At the end of October this figure had increased to 94 per cent
and in November the vines had been killed and all stages were below
ground. The explanation for the sudden change from 16 per cent of
stages below ground to 86 per cent below ground in September is that at
this time the potatoes had developed to the extent that they were crack-
ing the soil and were presenting an easy entrance for the adult weevils
to infest them. The total per cent of plants infested gradually increased
from 33 per cent on June 21 to 100 per cent by the first of November.
The complete information obtained from the field investigations is
given in Table 5.
An experiment was conducted to determine the reaction of the sweet
potato weevil adult when exposed to various qualities of light. In these
tests the weevils were more active in the violet end of the spectrum,
followed by the blue, red, orange, yellow, and green, respectively. In
other similar tests it was found that the weevils were more active, that
is they fed more and oviposited more, in the dark than they were in the
light, or in any single color. Oviposition, in all cases, was in direct pro-
portion to the amount of feeding done. That is, the light color or ray
did not affect one of these factors without influencing the other.
An experiment was designed where tangle-foot and "Dead-line," a
product similar to tangle-foot, were applied to the crowns of growing
plants. Since the early infestation begins in the crown of the plants, it
was thought that the presence of these sticky materials would prevent the
female weevils from ovipositing by trapping or repelling them. Some of
the test plants were treated with the materials full strength, while others
were treated with the materials diluted with mineral oil. In a third test
the tangle-foot and "Dead-line" were emulsified and the emulsion applied
to the crowns. In other small tests calcium arsenate, copper arsenate,
lime, and cryolite were added to the tangle-foot treatments.
Plants treated with tangle-foot or "Dead-line" did not develop any
visible injury during the growing period; however, the yield of potatoes
from these plants was decreased as compared to check plants. The addi-
tion of the insecticides, other than cryolite, to tangle-foot and "Dead-
line" caused considerable plant injury.
Data obtained from this experiment showed that tangle-foot or "Dead-
line" on the crowns of young plants in the field served as a fairly effective
barrier against the female sweet potato weevil ovipositing in the crowns
for the first few days, or until the vine tips began to drop and touch the
soil. At this time it was noted that the weevils crawled up the plant from
















































































































































































































































































































































































































































































































































Notes on the Biology and Control of the Velvetbean Caterpillar,
Anticarsia gemmatilis Hbn.
L. O. Ellisor
Louisiana Agricultural Experiment Station
Since the velvetbean caterpillar first attracted widespread attention as
a pest of soybeans in Louisiana in 1928, it has been a yearly pest, attack-
ing not only soybeans, but alfalfa, cowpeas and peanuts as well. In some
years the damage has been more severe than in others, but the fact that
it has caused damage yearly in some localities indicates that it is a pest of
primary importance to the soybean grower. It is likely that this insect
will come to be of even greater economic importance, since the acreage
planted to soybeans is increasing. Especially will this be true if late
maturing varieties are planted for seed production.
In this paper is given information on several phases of the bionomics
and control of this species.
LIFE HISTORY
Egg—The almost hemispheric-shaped eggs are from one to one and
one-half millimeters at their greatest diameter and are sculptured with a
series of ridges converging at a very prominent micropyle. When first laid
they are a pale greenish color but gradually become darker and just
before hatching are a reddish brown in color. The eggs are laid late in
the afternoon and at night singly and rather promiscuously over the
plant, being found often on the veins and midribs on the undersides of
the leaves, on the stems, seed pods, and less frequently on the upper side
of the leaves. Very few of the eggs are placed flat on the leaves, stems or
pods, but instead are attached to the hairs or spines protruding from
these plant parts. Under conditions existing in Louisiana during July,
August, and September, the eggs normally hatch in three days, but later in
the season, when the temperature decreases, the incubation period is cor-
respondingly increased.
Larva—The small larvae are usually green in color and have the loop-
ing habit, but they lose the looping habit when they become about one-
third grown, and individuals may vary markedly in color, especially when
feeding on different types of foliage. The general coloring of the body
varies from dull green to olive brown, and some are almost black. A
number of white lines run the entire length of the body; one dorsal and
two lateral which are separated by a blackish shade, and a distinct yellow
and white pair along the stigmata with a little dark edging below.
Larvae feeding on plants which have been mostly defoliated usually
turn almost black in color before reaching maturity, whereas those feed-
ing where the foliage is luxuriant usually remain green or turn to an
olive brown color. There are eight pairs of legs; three thoracic, four ab-
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dominal, and one caudal. This fact makes it easily possible for the
lay-
man to distinguish velvetbean caterpillars from other species of cater-
pillars usually found feeding on soybeans at this time of the year. The
green clover worm has three pairs of thoracic legs, and only three pairs of
abdominal legs and one caudal pair, while loopers (Autographa sp.)
have only two pairs of abdominal prolegs. The older larvae throw them-
selves from the plants when disturbed, while larvae of other species pres-
ent on soybeans will sometimes fall off the plants when disturbed but
do
not throw themselves off. At Baton Rouge during July, August and Sep-
tember, the larval stage lasts for about three weeks, the mature
larvae
being about one and one-half inches in length. During development
the
larvae molt five times. The mature larvae drop to the ground and either
burrow into the soil, usually just below the surface, or merely
crawl
underneath dried leaves or other trash and form a cell in which they
change to the pupal stage.
Pupa—The pupae are dark brown in color and are about three-fourths
of an inch in length. During the summer and early fall the pupal stage
lasts about eight to 12 days, but later in the season when the temperature
is lower, it may last for as long as 46 days.
Adults—The wing expanse of the adults varies from about one and
one-fourth to one and three-fourths inches. The moths vary in color from
a light brown or almost buff to a dark brown or almost black, the
darker
forms being present late in the season. Regardless of the
color of the
moths, they all have a line, which may be either lighter or darker than
the general ground color that extends diagonally across the wings,
run-
ning half way up the wings, forming a part of a circle when the moth is
at rest.
The moths are inactive in the day, usually resting on the ground or
close to the ground on leaves or other debris, and when disturbed make
darting flights for short distances and again become inactive. Late in the
afternoon they become active and can be seen darting in and out of the
plants.
It is at this time that egg laying begins, and, no doubt, extends on
through the night. The moths are not strongly attracted to lights early
in the season, but just before cold weather sets-in light posts have been
observed to be completely covered with them.
SEASONAL HISTORY
Hinds and Osterberger (1) state that in 1930, soybean caterpillar lar-
vae were found in south Louisiana on June 13. This is the earliest record
of the caterpillars in Louisiana. In Florida they have been taken in
early
April, but according to Watson (2) they rarely appear in destructive
numbers until August or September. During the past four years the first
infestation of damaging numbers occurred between August 1 and August
15, and the fields actually defoliated by this brood were limited. Studies
indicate that this brood is the second generation, the first generation
being scattered and not sufficiently abundant to actually defoliate beans.
The third generation, occurring about the middle of September, is the
one which has proved most destructive. Often the latter part of the third
generation caterpillars are heavily attacked by a fungus and parasites and
predators, so that the larvae occurring after this time (that is, in October
and November) seldom do much damage. All stages of caterpillars can
be found from soon after they first make their appearance until frost,
but there are well defined peaks of abundance.
Watson (3) expressed the opinion that the limiting factor in the over-
wintering of A. gemmatilis in Florida was the lack of food in the winter,
singe the leguminous plants on which they feed are killed out far down
into the Peninsula. The lack of favorable food plants is not a factor in
the failure of the species to overwinter in Louisiana, since alfalfa, on
which they feed and on which they are usually abundant in the late fall,
is rarely killed by cold weather in south Louisiana, but no stages of Anti-
carsia have been found on this plant after heavy frosts appear. It appears,
then, that the limiting factor in the overwintering of Anticarsia in Louisi-
ana is the cold, since the species cannot pass over the occasional periods
of freezing temperatures.
VARIETAL RESISTANCE OF SOYBEANS
. Soon after an investigation on the biology and control of the velvet
bean caterpillar was started in the fall of 1936, it was observed that cer-
tain varieties of soybeans grown commercially in Louisiana were more
resistant to the caterpillars than were other varieties. Some fields of soy-
beans were observed that had been completely denuded of foliage, where-
as adjoining fields and others in the near vicinity were damaged slightly
or not at all by the caterpillars.
In 1937 fields of soybeans were planted in such a manner so that addi-
tional information could be obtained on the subject. In the tests made
the varieties of soybeans planted were the otootan, avoyelles, and pal-
metto. In general these three varieties represent the types of soybeans
grown commercially in Louisiana.
The otootan variety is known as the "viney" type of soybean. On fairly
fertile soil this soybean covers the ground with its foliage and continues
to grow until seeding has commenced, which does not take place until
late in the season. In contrast to this variety, the avoyelles soybean is a
much more woody, heavily stemmed, upstanding variety of soybean. It
does not send out tendrils except under unusual conditions. When this
variety is planted early in the season, practically all of the leaves are very
thick and tough at the time the caterpillars appear in the fall. The pal-
metto variety is one intermediate between these two. It is not as woody
a type of soybean as is the avoyelles variety, nor does it send out as many
tendrils as does the otootan variety. The leaves are not nearly so thick
and tough in appearance as those of the avoyelles variety.
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These three varieties of soybeans were planted in adjoining fields of
five acres each during the second week of April. Since it had been ob-
served in the previous year that the age of soybeans at the time caterpillar
moths appear seems to have some effect on their attractiveness, a second
planting of the same varieties and of the same acreage was made about
the middle of June.
When the caterpillars appeared about September 1, the otootans of
both plantings had entirely covered the ground. The avoyelles of the first
planting were standing upright, and only a narrow clear space in the
middle of the row could be seen. However, the second planting of this
variety had fallen over and resembled the otootan variety somewhat in
appearance, and they were still growing at this time. The early planted
palmetto soybeans had also covered the ground, but those of the second
planting date were comparatively small and rather skippy in stand. Velvet
bean caterpillar larvae were first observed to be fairly abundant in both
fields of otootan soybeans and the field of late planted avoyelles soybeans
about September 1, and it was necessary to apply an insecticide to these
soybeans to prevent damage by the caterpillars. The field of early planted
avoyelles soybeans had very few larvae in it, and no damage resulted.
Although the larvae were fairly abundant in the fields of palmetto soy-
beans, it was not necessary to apply an insecticide at this time. By Sep*
tember 15, the caterpillars had again become very abundant in both fields
of otootans and both fields of palmettos and in the late planted field of
avoyelles. An insecticide was necessary to prevent defoliation of these
soybeans at this time. However, the field of early planted avoyelles con-
tained very few larvae, and an insecticide was not applied. About a week
later, however, larvae crawled from adjoining fields of soybeans which
had been cut for hay, and defoliated the field of early planted avoyelles
within a day or so.
From this test it appears that when these three varieties of soybeans are
planted early in the season, the avoyelles variety is likely to escape injury
from the caterpillars so long as an abundant supply of more favorable
varieties is present. However, if the avoyelles variety is planted later in
the season, so that its foliage has not become thick and tough when the
caterpillars appear, it is very susceptible to attack by the caterpillars.
There has been an opportunity to make many observations in the state
during the past four years, and the points brought out in this test appear
to apply in most cases. Those soybeans which are growing and tender at
the time the moths appear are the most favored by the ovipositing moths,
providing their foliage is fairly luxuriant. The velvet bean caterpillar
moth is rather secretive in its habits and prefers those places which afford
a great deal of protection during the day, and for this reason does not
favor fields of soybeans which do not fairly well cover the ground. A
soybean like the Biloxi, a variety which stands very upright, often escapes
injury, not because the foliage is undesirable, but because it does stand
20
upright and there is not a great deal of protection for the moths during
the day.
Certain varieties of soybeans, like the avoyelles for instance, have a
very thick, tough appearing leaf late in the season, with few or no young
tender leaves present. Soybeans of this type are not favored by the ovi-
positing moths and will often escape injury if other more desirable food
is present.
The characteristic of the soybean which prevents it from being defo-
liated early in the season should be considered a desirable trait, since if
it escapes early injury, it may not be defoliated later on. The velvet bean
caterpillar is subject to many different parasites, predators, and to a
fungus disease, which have a tendency to prevent damage later in the
season.
HOST PLANTS
It appears that the velvetbean caterpillar will develop on most, if not
all, leguminous plants. In Louisiana, soybeans appear to be the preferred
host; however, the caterpillars attack readily alfalfa, and late in the sea-
son when the soybeans have become old and tough, alfalfa is preferred.
Cow peas are often defoliated, but usually not unless there is a very heavy
infestation of caterpillars and a shortage of soybean and alfalfa foliage re-
sults. Peanuts are also severly damaged in some years by the caterpillars,
but as in the case of cowpeas, they are usually not harmed until there be-
comes a shortage of soybean and alfalfa foliage. Velvetbeans are attacked,
but seldom damaged severely.
Plants of less economic importance on which the species has been ob-
served feeding are: Kudzu vines, horse beans {canovalia sp.) , sword
beans, tender tips of black locust (Robinia pseudacacia) , and coffee weed
(Sesban macrocarpa) .
CONTROL
Natural— large number of predators and parasites attack this species,
especially during the larval and egg stages. Among the predators, various
species of birds play an important part in checking the caterpillars, and
in localities where the acreage of soybeans is small and birds are abund-
ant they, no doubt, give fairly satisfactory control. The following species
are the birds most commonly observed feeding on the caterpillars: red-
winged black bird, grackel, bobolink (rice bird), the green sparrow, Eng-
lish sparrow, kill deer, and mocking bird. Rodents such as skunks and
moles also feed on the larvae and pupae.
Many species of insect predators are known to take the larvae, among
which are: various species of vespoid wasps; pentatomids (Podisus macyli-
ventris; Proxys: punctylatus; and Stiretrus anchorago); the carabid beetle,
Calasoma sayi, both the larvae and adults of which attack the larvae and
pupae of the caterpillars; robber flies; fire ants; and lady bird beetles,
which feed upon the eggs and small larvae.
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Of the various parasites which attack Anticarsia, the most effective
one
in Louisiana appears to be the egg parasite, Trichogramma
minutum.
This egg parasite is usually active when Anticarsia eggs first become num-
erous on the soybean foliage, and increases in numbers until towards
the
end of the season, when nearly 100 per cent of the Anticarsia eggs may be
parasitized. A number of primary parasites attack Anticarsia, but are sel-
dom of economic importance in controlling the species. Among those
reared are: the tachinid, Winthemia rufopicta Bigot; a sarcophagid,
Sar-
cophaga mpax Walker. Hinds reports that two large ichneumons (Ephi-
altes acqualU (Prov.) , and Ophion bilineatum Say) were bred from
pupae.
A fungus disease caused by Spicaria prasina (Maulb.) Saw. is very ef-
fective in controlling the caterpillars under certain conditions. The dis-
ease usually does not become epidemic until the last of September
or
early October when prolonged periods of relatively cool humid weather
occur. Severe infestations of caterpillars have been observed which were
completely controlled by this fungus, the white, cottony-appearing bodies
of the caterpillars being very prominent on the plant stems. While the
natural enemies mentioned above play an important part in controlling
the velvetbean caterpillar, seldom or never are their combined effects suf-
ficient to prevent damage by at least one generation of the caterpillars
when they occur in large numbers. As has been pointed out previously,
the second and third generations of caterpillars which appear about
August 15 and September 15, respectively, are usually the ones that do
the most damage. In the years when observations have been made, the
generation that occurs about August 15 is restricted, defoliating beans
only in localized areas, but the next generation, which occurs about one
month later, is likely to be widespread and cause much damage. After
this time, however, the natural enemies are sufficiently active to stop
damage.
Applied—From the above discussion of the biology of the velvetbean
caterpillar and the combined efforts of its natural enemies in controlling
the species, it is evident that in Louisiana the period over which beans
must be protected is rather short. Since the species does not normally
occur in destructive numbers until August or September, the beans grown
for forage or soil improving purposes can be either harvested or plowed
under before being seriously damaged by the caterpillars. The beans to
be protected, therefore, are those which are grown for seed production.
During the past four years laboratory and field experiments have been
conducted with organic insecticides such as fixed nicotine, rotenone con-
taining insecticides, and pyrethrum insecticides, and with inorganic in-
secticides such as basic calcium arsenate, basic lead arsenate, magnesium
arsenate, basic copper arsenate, cryolite and barium fluosilicate. None of
the organic materials showed any promise, since none of them were very
toxic to the caterpillars. Most of the inorganic insecticides were toxic to
the caterpillars, and several were not injurious to the foliage of the soy-
bean.
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Very effective control of the caterpillars has been obtained without any
injury to the soybeans with fluorine insecticides. Extensive field experi-
ments have been conducted during three seasons with one of these, Alorco
cryolite, and good control has been obtained with this material when ap-
plied at the rate of 6 to 8 pounds per acre or, when diluted with equal
parts of talc or some other carrier, at the rate of 10 to 14 pounds per acre.
Another brand of synthetic cryolite, Syncryolite, was tested in the fall of
1939, and the control obtained with it was equally as good as that ob-
tained with Alorco, although it was less satisfactory from the standpoint
of dusting quality. Dutox, barium fluosilicate, has also given fairly satis-
factory results, although it has caused slight burning of foliage in some
tests. It is also slightly slower in its action on the caterpillars and not as
easily applied as Alorco cryolite. In the fall of 1937, tests on approxi-
mately 100 acres of soybeans with Alorco cryolite revealed that only one
application of insecticides was necessary to give seasonal control. In 1938,
in two test plots which were dusted about the middle of August, a second
application of poison was needed in September, but in all the other tests
only one application of poison, applied in September, was needed to give
seasonal control. Only one application was needed in the fall of 1939 to
give seasonal control.
All of the arsenicals, with the exception of magnesium arsenate, showed
high toxicity to the caterpillars, but due to their phytocidal action, only
basic copper arsenate appears to have promise. In extensive laboratory
tests and limited field tests basic copper arsenate compared favorably with
cryolite in both toxicity and in dusting qualities, and also in not being
injurious to soybean foliage. Further work is contemplated with this ma-
terial.
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Insecticidal Tests Against Cabbage Caterpillars
C. E. Smith and Ross W. Brubaker
Bureau of Entomology and Plant Quarantine, U. S. Department of Agriculture
Since the inauguration of the study of cabbage caterpillars by the Bu-
reau in 1932, considerable time has been devoted to tests comparing the
relative value of materials considered less toxic—in some instances non-
toxic—to human beings than the arsenicals which are used as insecticides.
Among these tests were three experiments in which non-volatile nicotine
dusts and several materials as conditioning agents for rotenone dusts were
used. One experiment was devoted to each—the non-volatile nicotine
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dusts, the materials as conditioning agents of rotenone dusts, and jointly
to the two. These experiments were of a preliminary nature and not suf-
ficiently replicated for definite conclusion and the results were largely
negative. However, certain trends were apparent and are considered im-
portant enough to justify their being recorded. Therefore, these data are
presented for whatever they may be worth.
METHODS
All three experiments were conducted on small field plots with the
treatments replicated in latin square arrangements or randomized blocks.
Each plot consisted of four rows 50 feet long and three and one-half feet
or four feet wide. The Copenhagen Market variety of cabbage was used as
the test crop. Methods of cultivation best adapted to the locality were em-
ployed. The insecticidal applications were made with rotary type hand
dusters by going once to the row until the plants began to form heads,
and with two trips per row, one on each side, thereafter.
The treatments were evaluated by caterpillar survivals and yield of
cabbage produced. The observations on caterpillar survival—the time
they were made in relation to the insecticidal applications and the num-
ber of plants examined—varied in the different experiments. For yields,
the plants on the inner 44 feet of the two middle rows of each plot were
harvested. Yield calculations are based on rows three feet wide, although
those actually used ranged from three and one-half to four feet wide.
This was done to make these data comparable with that being published
in other papers—^joint work of the Charleston, South Carolina, and Baton
Rouge, Louisiana, laboratories. The plantings were examined at approx-
imately weekly intervals and all plants having reached maturity were har-
vested and classified with the number of plants and their net weights
(plants of those classes having heads of marketable size—one-half pound
or over, net weight) of the different classes recorded according to a pre-
determined classification.
The classification was based on standards set up by the Bureau of
Agricultural Economics. By this classification, cabbage was classed as
marketable when it showed no injury or only a relatively small amount
of injury to the firm head and/or to the four wrapper leaves. However,
if the injury extended to more than the two outer leaves of the firm head,
the cabbage did not meet these requirements, even though other injury
was slight. Heads of marketable size containing injury exceeding that
described above, and plants not making heads, or several small ones,
known to have been caused by caterpillar feeding, including the destruc-
tion of the buds of the plants, were classed as unmarketable. A third class
included plants which did not make heads of marketable size due to
causes other than caterpillar damage. Since classes two and three (un-
marketable cabbage) contained plants which did not make heads of
marketable size, their yields are expressed in percentages.
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A discussion of the setups, results, etc., by experiments follows:
Experiment One
The primary purpose of experiment one was to obtain information on
the insecticidal value of a non-volatile nicotine dust (nicotine-peat) with
cabbage caterpillars the test insects. Its effectiveness was compared with
that of two dilutions of derris and one of calcium arsenate, and consisted
of the testing of the four insecticidal dust mixtures by early morning ap-
plications in one latin square and by late afternoon applications in an-
other. It was conducted on fall cabbage in 1986.
Materials Used
The non-volatile nicotine dust used was a finely ground peat moss
impregnated with nicotine. It was prepared by the Division of Insecti-
cide Investigations and analyzed as follows: Total nicotine, 9.37 per cent
(water soluble 2.96 per cent, and insoluble, 6.41 per cent); moisture, 5.24
per cent; and ash, 25.06 per cent. The stock derris root powder contained
2.9 per cent rotenone and 8.0 per cent total extractives. The calcium
arsenate contained 45.39 per cent ASgOg (total) with 0.63 per cent soluble
by the Geneva Method; and 4.0 to 5.0 per cent free lime (a special lot
manufactured by the General Chemical Company)
.
Insecticidal Treatments: The insecticidal treatments consisted of five
applications at two-week intervals of each of the four insecticidal dust
mixtures. The applications were made on the following dates: October
9 and 10; October 22 and 24; November 6 and 7; November 20 and 21;
and December 4 and 5.
Evaluation of Treatments: The treatments were evaluated by cater-
pillar survivals and yield of cabbage produced with the data of the two
experimental replicates combined. In the toxicological phase, the num-
ber of caterpillars by species on 100 plants per plot which survived the
first application of the insecticides were recorded. The sample per plot
consisted of four 25-plant sub-samples counted on the third, fourth, fifth
and sixth days following the application. The yield data were obtained
as indicated above.
The data by treatments on insecticidal applications, caterpillar survival
by species (those species present in sufficient numbers for significant com-
parisons) , those species combined which were present in sufficient num-
bers for comparisons individually, and all species combined; yield of
cabbage produced by classes, are presented in table 6.
Discussion of Results: As is shown in table 2, in the case of cater-
pillar reductions, calcium arsenate was relatively superior, in most in-
stances significantly so, to the other three treatments; whereas there was
but little difference between the two rotenone dusts, and, in all but one
instance the nicotine-peat dust was significantly inferior to the other three
insecticides. In the case of the yields, the ranking of the treatments dif-



























































































































































































































principal differences were in the raising of the relative effectiveness of 1 .0
per cent rotenone treatment and the lowering of the calcium arsenate. As
the data show, the nicotine-peat was highly significantly inferior to the
other three treatments, the 1.0 per cent rotenone was highly significantly
superior; and there was practically no difference between the calcium
arsenate and 0.5 per cent rotenone. These data correspond closely with
the amounts of visible caterpillar feeding on the respective treatments.
Furthermore, there was very little difference in the amounts of visible
caterpillar feeding on the nicotine-peat treatment and comparable un-
treated cabbage.
Experiment Two
The purpose of experiment two was to obtain certain information on
the relative value of several materials as conditioning agents for rotenone
dust with cabbage caterpillars the test insects. The experiment consisted
of testing of eight dust mixtures which were replicated four times in ran-
domized blocks. It was conducted on fall cabbage in 1938.
Materials Tested: The materials tested as conditioning agents con-
sisted of peanut oil, soybean flour, sodium oleyl sulfate, sodium salt of
an alkylated naphthalenesulfonate, and sulfonated castor oil.
Dust mixtures of equal rotenone content were used in all of the treat-
ments so that any differences which- might occur could be attributed to
the conditioning materials. A 0.5 per cent dilution of rotenone dust was
used because in previous tests it had proven to be slightly too dilute to
control satisfactorily the cabbage caterpillar populations which prevail
on fall crops in Louisiana. This provided a margin for increased toxic
effects tha.t might be caused by any of the materials. The dusts were ap-
plied at intervals of approximately 10 d^ys. It had been demonstrated in
previous experiments that to control cabbage caterpillars effectively an
insecticide should be applied at intervals not exceeding 10 days.
Treatments: The treatments consisted of four applications of each of
the eight dust preparations given in Table 2. The applications were made
on October 4, 14, 25 and November 9.
Evaluation of Treatments: The treatments were evaluated by cater-
pillar survivals and yield of cabbage produced. The caterpillars on 50
plants per plot surviving three and 10 days following the first application
of the insecticides were recorded. The yield data were obtained as indi-
cated above.
A study of the caterpillar survival data showed that in the first count
the differences prevailing were non-significant, and in the second count,
only the looper survival differences were significant. Therefore, the first
count data are disregarded.
The rates of the insecticidal dusts applied, caterpillar survivals and





























































































































































































































































































































Discussion of Results: The unconditioned derris treatment was as
effective as any of the conditioned ones in reducing the caterpillar in-
festation and was more effective than were those conditioned with 1.0
per cent of the sodium salt of an alkylated naphthalenesulfonate and 4.0
per cent soybean flour, and 1.0 per cent sulfonated castor oil. In produc-
ing marketable cabbage, the unconditioned derris was also as effective as
the conditioned derris dusts and more so than those conditioned with 1.0
per cent sodium oleyl sulfate, and 1.0 per cent sulfonated castor oil.
The low yields were due to the small percentage of the plants making
heads of marketable quality because of caterpillar damage, which aver-
aged only a little over 28 per cent of the plants in the sampling areas.
This demonstrated the ineffectiveness of 0.5 per cent rotenone dust in
protecting cabbage against damage by these pests on fall cabbage in
Louisiana.
As the data in Table 2 show, the cabbage looper constituted a large part
of the caterpillar population involved in this experiment. Furthermore
loopers are often infected by diseases which kill large numbers of them.
During the period between the two counts, disease infections set in and
had reduced the population to a relatively low level by November 15.
This condition' tended to devaluate the data concerned.
Experiment Three
Experiment three consisted of six replicates of eight insecticidal treat-
ments in a randomized block arrangement. Two primary objects were
involved, namely; to obtain information on the value of (1) peanut oil
and a sodium salt of an alkylated naphthalenesulfonate as conditioning
agents for rotenone dusts, and (2) non-volatile nicotine dusts as insecti-
cides for cabbage caterpillars. The experiment was conducted on spring
cabbage in 1939.
Treatments: The treatments consisted of five applications at intervals
of 14 days of the dust mixtures given in column one of Table 3. The
derris root powder used in preparing the dust mixtures contained 3.4 per
cent rotenone and 11.2 per cent total extractives.. The nicotine dusts used
were prepared by a manufacturer of nicotine products. The applications
were made on the following dates: March 31, April 14 and 18^, May 2
and 16.
Results: The caterpillar populations as determined by examining 25
plants in each plot and the yields of cabbage are given in Table 8. The
plots dusted with derris-talc containing 1 per cent of rotenone contained
fewer living imported cabbageworms at the time the examinations were
6 This was a more or less repeat application made because a rain occurred a few









































































































































































































































made and yielded more marketable cabbage than did plots dusted with
derris-talc dust containing only 0.5 per cent of rotenone or plots dusted
with the two nicotine materials. There was some tendency for fewer
surviving imported cabbageworms and higher yields where peanut oil
and a sodium salt of alkylated naphthalenesulfonate was added to derris
dusts. The latter was more pronounced when the conditioning agents
were added to the dust containing 0.5 per cent of rotenone than when
added to that containing 1 per cent of rotenone.
The insecticides appeared to affect the cabbage looper in about the
same manner as they did the imported cabbageworm, but to a lesser
degree.
The larvae of the diamondback moth seemed to be more susceptible to
the nicotine materials than were the other species of caterpillars. The
conditioning agents were not effective in increasing the toxicity of derris
dust to the larva of the diamondback moth.
As in experiment two the derris dusts did not adequately protect the
cabbage from caterpillar damage, a minimum of 22 per cent of the plants
being unmarketable due to caterpillar damage.
SUMMARY
Studies on cabbage caterpillars conducted by the Bureau of Entomol-
ogy and Plant Quarantine at Baton Rouge, Louisiana, included three ex-
periments testing the effectiveness of three non-volatile nicotine prepara-
tions and several materials as conditioning agents for derris dusts. The
nicotine preparations tested consisted of a finely ground peat moss im-
pregnated with nicotine, nicotine bentonite, and a dual-fixed nicotine.
The materials tested as conditioning agents for derris dusts consisted of
peanut oil, sodium oleyl sulfate, sodium salt of an ankylated naphthalene-
sulfonate, soybean flour and sulfonated castor oil.
The nicotine preparations had little or no value as insecticides against
cabbage caterpillars. A greater yield of marketable cabbage was obtained
following applications of the derris-talc dust containing 1 percent of
rotenone than following applications of the nicotine preparations, derris-
talc dust containing 0.5 percent rotenone and undiluted calcium arsenate.
The derris-talc dusts were effective but did not adequately protect the
cabbage from caterpillar damage.
The tests on the addition of conditioning agents to derris-talc dusts
gave variable results. During the fall of 1938 the conditioning agents
were not beneficial and there was a tendency for the sodium salt of an
alkylated naphthalenesulfonate to decrease the toxicity. During the spring
of 1939, however, there was a tendency for both peanut oil and the
sodium salt of alkylated naphthalenesulfonate to increase the effective-
ness of derris dusts particularly that containing 0.5 percent of rotenone.
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Losses Caused by Sugarcane Borer to Sugarcane in Louisiana
in 1940*
A. L. DuGAS
Louisiana Agricultural Experiment Station
AND
J. W. Ingram
United States Department of Agriculture
Bureau of Entomology and Plant Quarantine
Another comprehensive study to determine the extent of injury to
sugarcane in Louisiana by the sugarcane borer (Diatraea saccharalis (F.)
)
was conducted in the fall of 1940. This survey has been made annually
since 1935, and the borer infestation data so obtained have been regu-
larly of value in determining the various factors responsible for general
fluctuations in borer population and the limits of practical expenditures
for control. The survey for 1940 is of particular interest, however, since
it reveals the pronounced effect of the extremely severe winter of 1939-40
on borer infestation and damage during the following crop season. As
the season progressed it became apparent that some of the important
crop pests were affected only a little, if at all, whereas others suffered
materially. The numbers of overwintering larvae of the, sugarcane borer,
the most important insect pest of sugarcane in Louisiana, were generally
reduced. Furthermore, the increase in borer population during the grow-
ing season of 1940 was abnormally slow, owing, apparently, to continued
unfavorable weather.
Examinations were made on the same 10 plantations covered in pre-
vious surveys, each plantation being in, and representative of, an area
producing approximately one-tenth of the total sugarcane grown for sugar
in Louisiana. On each plantation six fields were selected for sampling
that would be proportionately representative, as to acreage, of the locally
prevalent varieties of sugarcane and soil. The sample from each field
consisted of 10 consecutive stalks from each of 10 locations in the field.
Five of these ten-stalk lots were taken alternately from two adjacent rows
one-third of the distance across the field and the other five were taken
alternately from two adjacent rows two-thirds of the distance across the
field. The samples were taken approximately equidistant from each
other in the rows and from the ends of the rows. The extent of borer
injury was ascertained by determining the percentage of joints that
showed external evidence of infestation. Studies have shown this to be a
fairly accurate method of estimating the percentage of joints bored.
An effort was made to select stubble cane for examination, but when
such cane was not available, plant cane was used instead. Former studies
have shown that there was no significant difference between final infesta-
* Cooperative work. The position of the authors' names does not indicate seniority.
.82
tions in comparable fields of stubble and of plant cane, hence the age
of the cane was not considered in interpreting results.
A summary of the results for 1940 together with those for the entire
period during which these surveys have been conducted is given in Table
9. It may be noted that the estimated average percentage of joints bored
in 1940 was 5.27 as compared with 19.74 percent in 1939. The infestation
on eight of the 10 plantations in 1940 was the lowest for any year of the
six during which this type of survey has been conducted. The only plan-
tation on which the infestation approached normal was in District 1,




Sugarcane Borer Infestation, as Measured by Percentage of Joints
Bored, on Representative Plantations, From 1935 to 1940, Inclusive.
District 193.5 1936 1937 1938 1939 1940
9.9 8.00 26.35 37.03 31.68 17.68
9.8 7.40 13.12 15.21 22.46 4.63
9.4 9.94 16.12 15.16 21.05 5.22
2.7 9.38 8.62 9.09 9 24 .81
6.1 7.89 7.77 8.75 8.42 4.03
10.4 4.97 15.03 14.74 18.89 8.84
3.1 1.87 5.67 5.18 10.30 1.63
4.4 3.58 14.53 14.65 23.00 1.31
9 13.3 8.53 19.81 17.13 27.38 2.44
10 11.5 25.43 33.50 21.57 25.02 6.15
8.1 8.70 16.05 15.85 19.74 5.27
The value of the 1940 sugarcane crop milled for sugar in Louisiana
was approximately 11 million dollars. With an average of 5.27 percent of
the joints bored, it is estimated, on the basis of studies previously con-
ducted to determine sucrose and weight losses in bored cane, that the
borer loss in 1940 amounted to about $750,000.
The first apparent effect of the extreme cold on the borer was the high
mortality of the larvae in hibernation. Examination after the freezes to
determine the status of overwintering borers in cane, cane trash, and
corn indicated that the survival was only about 15 per cent of normal.
Since the early spring infestation results from the emergence of over-
wintered borers, the amount of early damage is, of course, largely de-
pendent on the numbers of larvae successfully surviving the winter.
/Extensive search for first-generation borer eggs in April and May
yielded very few egg masses. In fact, the first-generation borers were so
very scarce that insecticidal control experiments had to be postponed
until second-generation borers appeared. Then, contrary to what usually
occurs, the increase in second-generation borers was very slight.
A comparison of first-generation infestation, in what was considered
the most heavily infested fields in 1939 and 1940, revealed that the infes-
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tation in 1940 was only about one-twentieth o£ that prevalent in 1939.
Second-generation infestation was only about one-ninth of that prevalent
in 1939.
It seems apparent from the data obtained that the sugarcane borer
population was greatly reduced by the severe winter of 1939-40 and failed
to recover during the growing season of 1940. As a result, borer injury
for that year for the whole State was the lightest yet observed during the
current century.
A Summary of Recent Investigations o£ Sugarcane Borer Control
with Cryolite and Other Insecticides*
J. W. Ingram
U. S. Department of Agriculture
Bureau of Entomology and Plant Quarantine
A. L. DuGAS
Louisiana Agricultural Experiment Station
A number of insecticides have been tried in various countries for the
control of the sugarcane borer, but prior to the testing of cryolite none
of them had given a sufficiently high degree of control to warrant their
use on a commercial scale. Following the development of cryolite as a
good insecticide for the control of other insect species, however, labora-
tory experiments conducted by the Louisiana Agricultural Experiment
Station in 1936 indicated that this chemical would be worth testing against
the borer in field plots. In the fall of 1937, therefore, this Station, in
cooperation with the Bureau of Entomology and Plant Quarantine, of
the United States Department of Agriculture, began further investigations
of borer control by means of insecticides, with special emphasis on the use
of cryolite. These studies are still in progress and the present article is a
preliminary report on this work.
Domestic synthetic cryolite is a byproduct of the aluminum industry
and contains 85 to 90 per cent of sodium fluoaluminate. At present bulk
quantities of this material would cost from 11 to 13 cents per pound
delivered in Louisiana. The total cost of making four applications to
control first-generation borers is estimated at between $3 and $4 per acre.
Under normal plantation conditions it would probably be worth while to
dust only the stubble cane, and of that only such fields as are located
in areas usually suffering average or above-average infestation. Thus,
dusting only about 30 or 40 percent of the cane on a given plantation
might give a high degree of borer control for the entire plantation.
Dusting might be of special value in controlling borers in seed plots and
* Joint cooperative work. The position of the authors' names does not indicate
seniority.
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in valuable seedling canes. Seedling canes being tested by the Bureau of
Plant Industry at Houma have been dusted at times in the past to elimi-
nate the variable o£ borer injury. No appreciable burning of sugarcane
plants has resulted from the use of cryolite.
Two small replicated-plot experiments to test various insecticidal
treatments are being conducted this year (1941) on first-generation bor-
ers, one on Southdown Plantation and one on Sterling Plantation.
Large-acreage experiments in controlling first-generation borers are being
conducted on Albania, Oaklawn, and Reserve Plantations. It is planned
to conduct additional experiments on second-generation borers.
General Procedure.—Past experience and knowledge of borer life his-
tory indicated that control possibilities were greatest with young borers
before they entered the cane stalk and with small cane that could be
more easily covered by an insecticide than larger cane. Hence it was
decided to concentrate on the control of borers of the first and second
spring generations.
The experiments were of two types. In replicated small plots Bordeaux-
calcium arsenate, derris, nicotine sulfate, dual-fixed nicotine,^ pyrethrum,
2-4-dinitro-6-cyclohexylphenol mixed with sulfur, and various forms of
cryolite, all applied as dusts, were tested to determine their value in
killing borers. In large-acreage plots an effort was made to determine the
harvest-time value of applying synthetic cryolite weekly during the spring
to control the first generation of the borer. The small-plot experiments
were each made up of four to six small plots of each treatment, each plot
being five rows wide and 72 feet long, or one-twentieth of an acre in size.
There was a buffer area of 20 to 30 feet at each end and a buffer area of
not less than three rows on each side between individual plots, and these
buffer areas were untreated. Insecticides were applied at the rate of 10 to
12 pounds per acre in the small plots.
Small-plot experiments in the fall on cane planted the preceding sum-
mer.—Since the fall growth of summer-planted cane closely resembles that
of cane in the spring at the time of first-generation borer injury, prelimi-
nary small-plot experiments were conducted in the fall on such cane. The
plants were dusted at weekly intervals with the various insecticides to be
tested, at the rate of about 10 pounds of dust per acre beginning with
the finding of the first borer eggs and continuing until eggs were no
longer found on this cane. In 1937 one experiment was conducted on
Reserve Plantation and another on Raceland Plantation. Examinations
to determine the degree of borer control consisted of determining the
number of borer-killed plants and borer stages in representative samples
from each plot. In terms of live borer stages found, the following per-
centages of reduction in numbers of borers as compared with infestations
in untreated areas were obtained: With synthetic cryolite at Reserve
Plantation 89 percent and at Raceland Plantation 92 percent, with nat-
1 A product made up of nicotine-tannate powder and nicotine-bentonite powder and
containing 3.75 percent of nicotine. It was developed by C. H. Batchelder.
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ural cryolite 92 and 96 percent, and with Bordeaux-calcium arsenate an
increase in borers of 28 and 39 percent. Natural cryolite was so difficult
to apply that it was not included in future experiments until 1941.
In a similar experiment in the fall of 1938, with both domestic and
imported synthetic cryolite, dusting was started late and consequently
some borers escaped treatment. However, on borers from eggs that
hatched after dusting was begun domestic synthetic cryolite gave a 97
percent reduction in borer stages and imported synthetic cryolite gave
practically the same degree of control. Lengthening the interval between
applications from seven to 10 days and to two weeks decreased the effec-
tiveness of synthetic cryolite.
In an experiment in the fall of 1939 synthetic cryolite gave 91 percent
reduction in number of borers, synthetic cryolite mixed with an equal
weight of sulfur 51 percent reduction, and sulfur alone resulted in a 30
percent increase in borers over the untreated check plots. A mixture ot
94 percent of sulfur with 1 percent of 2-4-dinitro-6-cyclohexyphenol and
5 percent of inert material gave no decrease in borer population.
In the fall of 1940 no summer-planted cane was available for experi-
ments owing to unfavorable weather at planting time.
Small-plot experiments in first-generation borer control—In small-plot
tests for the control of first-generation borers the plants were dusted four
times at weekly intervals beginning with the earliest hatching of the in-
sects. Three small-plot experiments were conducted in 1938, but in only
two of these was the borer infestation sufficiently high to give reliable
data. In these two experiments synthetic cryolite gave 96 percent control,
synthetic cryolite diluted with an equal weight of talc 78 and 81 percent,
dusting cryolite,^ which contained only 31.7 percent of sodium fluoalumi-
nate, 72 and 78 percent control, and dual-fixed nicotine only 11 and 9
percent control. Dusting was continued through the period during which
the second generation was becoming established. In three additional ex-
periments in 1938 the dusts were applied only twice and three times.
Owing to the small number of applications and to the fact that dusting
was begun after the peak of hatching of first-generation borers, less than
50-percent control was obtained with synthetic cryolite.
In 1939 three experiments were conducted in which domestic synthetic
cryolite dusts, with and without phenothiazine or a spreading agent,
were tested with four applications at weekly intervals and three applica-
tions at 10-day intervals. In only one experiment a sufficiently high infes-
tation developed to give reliable results. In this test synthetic cryolite
dust alone when applied four times at weekly intervals gave 92-percent
control of borer larvae and when applied three times at 10-day intervals
gave 65-percent control. When mixed with 1 percent of a proprietary
compound containing phenothiazine and applied three times at 10-day
intervals this insecticide gave 75-percent control and when mixed with 1
2 Another product of the same manufacturer from whom the domestic synthetic
cryolite was obtained.
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percent of proprietary spreader gave 47-percent control. Synthetic cryolite
applied three times at weekly intervals beginning one week after first-
generation borers began to hatch gave 76-percent control.
In 1940 the infestation was too light to justify conducting experiments
on first-generation borers.
Large-acreage experiments on first-generation borers.—In 1939, on
Reserve Plantation, 40 acres of cane were dusted with synthetic cryolite
four times at weekly intervals for the control of first-generation borers.
An average of 5.91 pounds of the material was used per acre per applica-
tion and the dust was applied by means of a 5-row power dusting ma-
chine. In counts and examinations of dead hearts in May and June 73
first-generation borers were found per acre in the dusted area and 992 in
the untreated check area. In August the percentages of stalks bored were
31.9 in the dusted area and 83.1 in the check area. At harvesttime the
percentages of joints bored were 17.7 in the dusted area and 37.6 in the
check area.
On Waterford Plantation 52 acres of sugarcane were dusted three times
by airplane at intervals of eight to 10 days, the dust being applied at the
rate of 9.6 pounds per acre per application. First-generation borers found
per acre following the dusting were 111 in the dusted area and 218 in the
check area. In August the percentages of stalks bored were 46.2 in the
dusted area and 54.9 in the check area. At harvesttime the percentages of
joints bored were 31.4 in the dusted area and 43.8 in the check area.
At Reserve the net profit from increase in yield of sucrose, in excess
of that required to defray the cost of dusting with the ground machine,
was estimated to be over $11 per acre. It was estimated that the value of
airplane dusting at Waterford was about equal to the cost. The lack of
profit in this experiment is thought to have been due to several factors,
namely, the lighter infestation, the reduction in number of applications,
the increase in time intervals between them, and possibly also to ineffi-
ciency of airplane dusting on small plants on rows 6 feet apart.
Experiments in controlling second-generation borers.—In 1938 three
small-plot experiments were conducted in which dusts were applied
weekly from early April until late June for the control of both first- and
second-generation borers. On examination it was found that 1.7 percent
of the joints were bored in the plots treated with synthetic cryolite as
compared with 17.8 percent in the untreated plots. The percentages of
joints bored in other treated plots were as follows: Equal parts of syn-
thetic cryolite and talc 6.9, dusting cryolite 5.4, and dual-fixed nicotine
13.4.
In another set of three experiments in 1938 dusts were applied four
times at weekly intervals while second-generation borers were hatching.
In plots treated with domestic synthetic cryolite an average of 8.7 percent
of the joints were bored, in those treated with synthetic cryolite and talc
10.0 percent, in those treated with dusting cryolite 10.2 percent, and in
the check plots 19.7 percent.
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In three other experiments in 1938 domestic synthetic cryolite was
applied on J- to J-acre plots for the control of
second-generation borers,
and alternate similar plots were left untreated. The insecticide was ap-
plied four times at weekly intervals from June 7 to 28 at the rate of six to
eight pounds per acre. In the dusted plots an average of 5.1 percent of the
joints were bored as compared with 12.3 percent in the untreated plots
when examinations were made in midsummer. By harvesttime, however,
there was little difference in the infestation owing to the movement of
moths from untreated to treated plots.
In 1940 the borer infestation was extremely low, owing primarily to
the unusually cold winter, and it was necessary to conduct all experi-
ments on second-generation borers. Duplicate small-plot experiments were
conducted, but the infestation was too low to give significant results.
However, in one experiment there were twice as many bored stalks in
plots dusted with copper arsenate as in the undusted plots and in the
other experiment there were three times as many bored stalks in the
plots dusted with this material as there were in the undusted plots.
Two large-acreage dusting experiments were also conducted in 1940 in
which domestic synthetic cryolite was applied four times at weekly inter-
vals with a ground machine to control second-generation borers. On
Germania Plantation 23.7 acres of Co. 290 stubble and plant cane were
dusted and on Sterling Plantation 22.9 acres of stubble cane of several
varieties were dusted. At Germania in August the percentages of bored
plants in stubble cane were 2.05 in the dusted area and 4.23 in the un-
dusted area, while in the plant cane the percentages were 4.51 in the
dusted area and 7.22 in the undusted area. At Sterling in August the
percentages of bored plants were 4.30 in the dusted area and 11.04 in
the undusted area. At Germania the harvesttime percentages of joints
bored in the stubble cane were 6.83 in the dusted area and 7.64 in the
undusted area and in plant cane 8.47 and 12.66, respectively. At Sterling
the harvesttime percentages of joints bored were 5.51 in the dusted area
and 12.19 in the undusted area. In each experiment rain fell on 14 of the
28 days in the dusting period, which undoubtedly greatly decreased the
effectiveness of the insecticide.
Summary of findings and possibilities of borer control by dusting.
—
From experiments conducted to date it appears that either domestic or
foreign synthetic cryolite can be depended on to kill 90 percent or more
of the first generation of borers in the spring, provided the cane is dusted
four times at weekly intervals beginning with the hatching of eggs laid
by moths emerging from overwintered borers. This finding is further sub-
stantiated by a similar degree of borer control obtained with cryolite
applied to small plants developing in the fall from cane planted the pre-
vious summer. When tried in small plots, the benefit of first-generation
dusting was overcome by infestation resulting from the influx of later
generations of moths from untreated areas. It was thought that the use
of larger plots would to a great extent do away with this influx so that
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the dusting would show a benefit. This surmise was substantiated by
the
resuUs of a large-acreage experiment conducted with a ground dusting
machine in 1939. Further experiments are necessary to determine the
harvesttime value of first-generation dusting. Dusting for the control of
second-generation borers appears to be of rather doubtful value.
A New Practice for Red Spider Control on Strawberries
C. O. Eddy
Louisiana Agricultural Experiment Station
During the last few years a new idea in the control of the red spider
on strawberries in Louisiana has been developed and tested by Mr. J. K.
Primm, entomologist with the Grasselli Chemicals Department of the E. I.
du Pont de Nemours & Co., Inc. Mr. Primm's work was done in associa-
tion with the Louisiana Agricultural Experiment Station at Baton Rouge,
Louisiana and the Sub Station, located at Hammond, Louisiana. The fol-
lowing is a report on the work and observations made by Mr. Primm to
the Agricultural Experiment Station when he had completed his work:
"Experiments in the use of Loro, an aliphatic thiocyanate preparation,
to control red spider on strawberries were begun in January 1939 near
Ponchatoula and were virtually completed in 1940. During this period
Loro was applied as a spray to infested field plants and as a dip for seed
plants just previous to setting them out. The superior efficacy of the
dipping method over the spraying method was demonstrated in these
experiments. Spraying with a Loro solution was ineffective because of
the impossibility, even with a high pressure power outfit, to thoroughly
cover the undersides of the leaves.
"Tlie underlying conception of the dipping method lies in the fact
that the spread of red spider is almost entirely confined, in Louisiana
fields, to the setting out of infested seed plants, and that the likelihood
of red spiders occurring in the pine needle mulch is practically nil.
"It was learned that red spiders develop from egg to adult during the
winter months on a number of common weeds, chief of which are the
wild geranium (Geranium texanam) and the primrose (Oenothera?)
.
Infestation of clean plants from such sources is a possibility which
justifies the precaution that after plants have been dipped infested host
plants immediately adjacent to the strawberry field should be destroyed.
Where dipped plants had opportunity of becoming infested from un-
dipped plants it was found that the spread from row to row where
clean culture is practiced, was very slow and apparently unimportant, at
, least up until the time of picking the crop.
"Successful control by dipping depends on the use of a treatment which
will give nearly a complete kill of eggs, nymphs, and adults, Wettable
sulphur and rotenone dips gave high kills of nymphs and adults, but
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reinfestation occurred soon after dipping in strong concentrations of these
materials because of the poor egg kill obtained. Nicotine sulphate at a
strength of one ounce per gallon also failed to completely kill nymphs
and adults. Loro is outstanding in its ability to kill all stages of red
spider from eggs to adults when it is used at proper strength.
"The procedure of dipping is comparatively simple and inexpensive.
Twenty gallons of solution is enough to dip 12,000 to 15,000 plants,
depending upon their size and how much of the drain is recovered. To
make this amount one pint of Loro is poured into twenty gallons of
water. A wash tub or small wooden vat makes the most convenient con-
tainer for mixing and dipping. After the Loro and water have been
thoroughly stirred together, two fluid ounces of Grasselli Spreader-Sticker,
first diluted with a small amount of water, should be added. The addi-
tion of the wetting agent and the agitation of the plants while immersed,
in such a way as to prevent the formation of air pockets or too tight a
pack, will insure the coverage required.
"One method of dipping the plants is to pile them loosely in the car-
rier and immerse the entire carrierful. A second method is to take small
bunches in the hand and plunge them in the solution before they are
piled in the carrier. Both methods appear effective.
"The utilization of Loro in dipping strawberry seed plants before
setting them out has changed the outlook of red spider control on straw-
berries where they are grown as annuals. Plants which are practically
free from red spider when set out will go virtually through the whole
picking season without requiring further treatment for this pest. They
reach their cropping season without having their vitality appreciably
impaired by red spider or root aphis attack."
Toxicity o£ Poison Baits to the Sweet Potato Weevil,
Cylas formicarius Fab.
E. H. Floyd and L. D. Newsom*
Louisiana Agricultural Experiment Station
Since the early infestation of sweet potatoes by the sweet potato weevil
often originates from infested potatoes left in the field, old storage banks,
and similar places, the idea was conceived to use a bait prepared from
grated sweet potato mixed with some poison, which would kill these wee-
vils, thereby greatly reducing the number of weevils left to start the
initial spring infestation in the fields. It was also thought that the bait
could be used after harvest time in the old fields and in headlands to
kill out the weevils left there.
* Student in entomology at Louisiana State University; now doing graduate work in
entomology at Cornell University.
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Several poison bait formulae were prepared, using a number of toxic
agents, and tried in experiments to determine if the weevils would feed
on these baits and their effect on the insect.
Among the poisons tested were rotenone, calcium arsenate, Paris green,
cal-green, London purple, copper arsenate, sodium fluoride, and barium
fluosilicate. The tests were conducted in several ways in order to obtain
as much information as possible. In some tests the baits were tried while
they were fresh, in others after the baits had hardened and dried from
exposure. In some experiments weevils on test had free choice of fresh
potato or poison bait to feed on, while in others the poison bait served
as the only food available.
The main disadvantage of the bait was that soft rot or mould quickly
developed in freshly prepared stock when the temperature and humidity
conditions were favorable for the development of the fungus. This factor,
however, was overcome by the addition of a preservative to the baits.
The summary results of these poison bait tests are given in the follow-
ing tables and discussions.
A test was run comparing the difference in toxicity between rotenone
and Paris green in poison bait against the sweet potato weevil. The tests
were conducted at a controlled temperature of 80° F. Results of this ex-
periment are given in Table 10.
TABLE 10
—
Showing Toxicity of Rotenone and Paris Green to the
Sweet Potato Weevil in Poison Tests (Temp. 80° F.)
No. No. of Total No. Percent Date
Bait formula weevils days test weevils ot tests
in test in dead weevils set up
progress killed
20 gms. grated sweet potato; 1 gm. timbo root
150 9 51 34 1 /6/39
20 gms. grated potato; 1 gm. cube (5% rotenone) 200 9 173 86.5 1 /6/39
20 gms. grated potato; 1 gm. Paris green 186 3 186 100 1 /6/39
20 gms. grated potato; 1 gm. Paris green* 440 9 435 98.8 1 /9/39
20 gms. grated potato; 1 gm. Paris green (Rep. No. 2)* . 140 7 136 97,1 . 1/18/39
100 6 6 6 1/18/39
Representing tests where fresh potato was given along with the poison bait, thus giving the weevils
free choice of poison bait or iresh potato.
An examination of Table 10 shows that rotenone is much inferior to
Paris green in the poison bait. It is interesting to note the effect of fresh
potato along with the bait in these tests. When the Paris green—grated
potato bait was used alone, a 100 percent mortality was secured in three
days' time. In those tests where unpoisoned potato was added, the speed
of kill was greatly slowed up. Even after nine days' exposure, the weevils
were not all dead.
The second experiment was designed to test the effectiveness of the bait
after it had become hard and dry. The baits were prepared and toxicity
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tests begun immediately in the laboratory. As soon as the time for the
first batch of weevils was complete another batch was placed on, and the
test continued for 56 days. Table 1 1 gives the results of this experiment.
A poison bait composed of 20 parts of grated potato to one part of
Paris green is extremely concentrated and perhaps too expensive to be
used in field control work. A test was designed whereby the concentration
of Paris green in the baits ranged from one part to 20 to one part to 100
parts of potato. The purpose of this test was to determine the minimum
concentration of Paris green necessary to kill the weevils effectively. Tables
12 and 13 show the results obtained from these feeding tests.
TABLE 11
—
Showing Effect of Age of Bait on Toxicity and Attractiveness to the
Sweet Potato Weevil (Temp. 80° F.)
Bait—25 gms. grated sweet potato plus 1 gm. Paris green
Test No. Gt Total No. of Date test Age of Percent mortality
Number repl ications insects used begun bait after 72 hours
1 4 40 12-9-40 1 day 92
2 4 40 12-14 40 5 days 100
3 4 40 12-17-40 8 days 100
4 4 40 12-19-40 10 days 100
5 , 4 40 12 21-41 12 days 100
6 4 40 1-2-41 24 days 100
7 4 40 1-6-41 28 days 100
8 4 40 1-10-41 32 days 100
9 4 40 1-13-41 35 days 100
10 4 40 1-15-41 37 days 100
11 2 20 2-3-41 56 days 100
*The bait in these tests was the only food available to the weevils. Tests were run in screen cages.
A study of Tables 12 and 13 shows that the concentration of Paris
green can apparently be reduced from one part to 20 parts of potato to
one part to 100 parts of potato without materially reducing the effective-
ness of the bait in laboratory tests. However, the reduction in kill in the
weaker baits is noticeable and particularly so during the first 24 hours.
In more recent tests in which the bait formulae, one to 20 and one to
100 were compared, it was found that in the stronger bait formula, one to
20, an average of 3.1 days were required to produce a 90 percent mortal-
ity; whereas in the weaker formula, one to 100, 4.7 days were required to
produce the same results. The substitution of molasses for 5 percent of
the grated potato materially decreased the effectiveness of the weaker bait
formula in producing a 90 percent mortality.
Tests were conducted using insecticides other than Paris green in an
effort to determine if some other toxic agent would be as effective in the
bait as Paris green and make the bait cheaper. The other insecticides
used were cal-green, London purple, copper arsenate, sodium fluoride,




Showing Relative Efficiency of Poison Baits Containing Varying
Percentages of Insecticides* (Temp. 80° F.)
No. No . insects Average Average
Bait formula insects Time killed test No number percent
killed killedper test examined
1 2 3 4 5 6
24 hrs. 12 14 16 19 12 3 13.16 65.80
Paris green, grated sweetpotato, 1-20 20 48 hrs. 17 19 18 19 14 18 18.00 89.99
72 hrs. 20 19 19 20 16 18 19.16 95.68
24 hrs. 9 8 13 12 13 12 11.16 50.80
Paris green, grated sweetpotato, 1-50 20 48 hrs. 17 18 17 15 16 19 17.00 84.87
72 hrs. 19 19 18 20 18 20 19.00 94.91
24 hrs. 7 9 9 9 12 5 8.50 42.50
Paris green, grated sweetpotato, 1-60 20 48 hrs. 16 18 18 16 16 19 17.16 85.63
72 hrs. 18 19 18 20 18 19 18.66 93.18
24 hrs. 7 5 13 12 7 6 8.33 41.65
Paris green, grated sweelpctato, l-£0 20 48 hrs. 18 17 17 17 10 19 16.33 81.50
72 hrs. 18 19 19 20 12 19 17.86 89.12
24 hrs. 0 0 0 0 0 0 0.00 O.CO
Check (no poison) 20 48 hrs. 0 0 G 0 0 1 0.16 0.80
72 hrs. 0 0 1 0 0 1 0.33 1.65
*The only food available in these tests was the poison baits.
All five of the insecticides compared with Paris green as the killing
agent in the sweet potato weevil poison bait proved more or less toxic
to the weevil; however, cal-green and London purple did not kill enough
to compare favorably with Paris green. The toxicity of the six insecticides
to the sweet potato weevil was cal-green, London purple, barium fiuosili-
cate, copper arsenate, sodium fluoride, and Paris green in the order
named—sodium fluoride and copper arsenate having approximately the
same toxicity as Paris green.
Since the poison baits seemed so promising in killing the adult weevils,
experiments were begun to find a preservative which could be added to
the bait and would prevent its spoiling and becoming unattractive to the
weevils. Moulding of the bait seems to take place the first three or four
days, or before it becomes dry and hard. If it escapes moulding before it
dries out, it seems to be relatively safe from spoiling thereafter until it
becomes moistened again. Rewetting would, of course, take place in the
field by both dew and rains, and it seemed essential to add a preservative
to the bait to protect it in the field and while it was in storage, before
being applied.
Formaldehyde, glycerine, methyl cellosolve, and sodium benzoate were
used as the preservatives in a number of tests. All of these materials
exerted a marked preservative effect on the bait, but sodium benzoate
seemed to possess the most favorable qualities as a preservative, and it




Showing Effect of Various Concentrations of Paris Green
IN Sweet Potato Weevil Bait*
Bait formula
No. 1—Grated sweet-
potato, 20 gms.; Paris
green, 1 gm.
No. 2—grated potato, 20
gms.; Paris green, 1 gm.;
sodium benzoate, 0.32%
No. 3—grated potato, 40
gms.; Paris green, 1 gm.;
sodium benzoate, 0 32%
No. 4—grated potato, 60
gms.; Paris green, 1 gm.;
sodium benzoate, 0.32%
No. 5—grated potato, 80
gms.; Paris green, 1 gm.;
sodium benzoate, 0.32%
No. 6—grated potato, 100
gms.; Paris green, 1 gm.;
sodium benzoate, 0.32%
































































*Weevils in this test had free choice of either poison bait or tresh impoisoned potato.
TABLE 14—Showing Comparison in Toxicity Between Paris Green and Five Other
Insecticides in Poison Bait Against the Sweet Potato Weevil*
Bait formula
Grated sweet potato, 20 gms.; cal-green, 1 gm
Grated potato, 20 gms.; London purple, 1 gm
Grated potato, 20 gms.; copper arsenate, 1 gm. . .
Grated potato, 20 gms.; sodium fluoride, 1 gm.. .
Grated potato, 20 gms.; barium fluosilicate, 1 gm.
Grated potato, 20 gms. ; Paris green, 1 gm
Check (no poison)
No. Total No. Total No. Percent
insects insects dead after moitality
per test used 72 hours
20 80 41 51
20 80 47 58.7
20 80 76 95
20 80 77 96.5
20 80 65 81.5
20 80 79 97.5
20 80 15 18.7
*The only food available in these tests was the poison baits.
termine the minimum percentage necessary to prevent spoilage. Table 15
summarizes the effect of various concentrations of sodium benzoate on
the poison bait.
According to these experiments, a minimum concentration of 0.32
percent sodium benzoate in the poison bait was necessary to give ade-
quate protection from mould under ideal conditions for development
of the fungus.
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This concentration o£ sodium benzoate did not have any repellant
effect on the weevils in feeding tests.
TABLE 15
—
Showing Effect of Various Concentration of Sodium Benzoate
AS A Preservative in Poison Bait* (Temp. 80° F.)
(All baits were inoculated with soft rot fungi spores before tests were begun.)
Concentration of Results (fungus growth)
sodium benzoate
in bait 1st day 2nd day 3rd day 5th day 10th day 13th day 14th day
.02 percent none none very slight heavy heavy heavy heavy
none none very slight heavy heavy heavy heavy
none none very slight very slight heavy heavy heavy
none none none indication slight medium heavy-
. 24 percent none none none none none none indication
none none none none none none nore
none none none none none none none
2 . 0 percent none none none none none none none
Check
heavy
(no preservative) . . none none very slight heavy heavy heavy
*A11 tests were conducted in covered petri-dishes where the relative humidity was maintained at 100
percent or very close to that point, and the temperature controlled at 80° F.
SUMMARY
Results of several tests prove that out of several toxic materials tried,
Paris green was the most toxic and most suited as the insecticide to use
in sweetpotato weevil bait. Earlier formulae tried consisted of 20 parts
of grated sweet potato and one part of Paris green, however, later experi-
ments showed that almost as good results were secured when the formula
was changed to 100 parts of potato to one part of Paris green.
A serious disadvantage to this bait was that in a very short while after
preparation it moulded, when under the proper conditions for fungus
growth. A mouldy bait is unattractive to the weevils. This disadvantage,
however, was overcome by the addition of 0.32 percent sodium benzoate
to the bait mixture. Bait containing the preservative may be stored until
ready for use without spoilage. This preservative did not affect the at-
tractiveness of the bait to the weevils in toxicity tests.
When the weevils had access to fresh potato during toxicity tests, it
was found that the mortality rate was decreased slightly, but not to the
extent that the weevils were not effectively controlled.
Peach Insects
C. O. Eddy
It appears from observations during the past that the destructive insect
pests are most important limiting factors in the commercial and home
gardening production of peaches in Louisiana. From observations thus
far it appears that they are going to be extremely difficult to deal with.
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particularly from the standpoint of home gardening because of limita-
tions of equipment and time to devote to the control of the pests. Ex-
periments and observations have thus far indicated that one of the best
preventive measures for many of the pests of peaches is good cultural
treatment, i.e., planting on good soil, fertilizing generously, and pruning
severely, so that the growth of the peach will always be vigorous and
forced. As long as peach trees are growing vigorously, it is very difficult
for insects such as the shot hole-borer and the lesser peach tree borer to
make serious attacks on the growth of the peach tree. In a measure this
is also true of the peach tree borer and the scale insects.
The Peach Tree Borer:
Experiments and experiences in Louisiana have now indicated that two
methods of control of the peach tree borer are satisfactory. The older
method of controlling the peach tree borer with paradichlorobenzene
can be satisfactorily and safely applied to peach trees four years of age
and older in Louisiana. The control of the peach tree borer by the use
of ethylene dichloride emulsion, when properly made, has been satisfac-
tory on trees of all ages including those from one to three years old.
Some difficulties have been encountered with the emulsions when they
were improperly made either by growers or by manufacturers.
Scale Insects:
Two insecticidal control measures for the control of San Jose scale are
now being used in most of the state of Louisiana. The most used insecti-
cide is commercial oil emulsion which is diluted as the manufacturers
direct. The tank-mixed oil emulsions have been successfully used in areas
where the work has been carefully supervised either by the Experiment
Station, by Home Demonstration Agents, or by County Agents. The use
of lye for the control of San Jose scale is common in a number of orchards
in Northwest Louisiana and in scattered orchards in various other parts
of the State. In recent experiments set up by the Experiment Station, it
has been shown that this spray is safe on trees and that it gave control
of scale insects in most cases. At Baton Rouge, Louisiana, there have been
a number of cases of scale control where the lye has not given as good
control as the oil emulsions. But in no instance has there been any injury
to the trees, even when the dosage has been stepped up from the normal
satisfactory dosage of a pound of lye to eight to 10 gallons of water to a
pound of lye to five to six gallons of water.
Oriental Fruit Moth:
The history of the Oriental fruit moth in Louisiana appears in Ento-
mological Progress Number 2, Louisiana Agricultural Experiment Station
Bulletin Number 323. Colonies of parasitic wasps, which destroy the
larvae of the Oriental fruit moth, were imported during the summer of
1940 and again during the summer of 1941. It had previously been de-
termined that these beneficial parasites were not present in Louisiana.
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The importation of these parasites should be continued during the next
several years.
As a pest of the twigs and fruits of peaches in Louisiana, the Oriental
fruit moth possibly has not yet reached its greatest destructiveness, since
it has only been here for the last five or six years. In Northeastern Louisi-
ana the pest causes important losses each year, whereas in Northwestern
Louisiana and in Central Louisiana it causes important losses to the fruit
about one year in every three years.
Plum Curculio:
The curculio seems to be controlled in fruit by a rather moderate spray
schedule such as is given in Insect Pest Control Service Leaflet, Number 9.
Notes on the Reaction of the Sweet Potato Weevil Under
Different Qualities of Light
Louisiana Agricultural Experiment Station
The effect of various light rays on the reaction of the sweet potato
weevil, Cylas formicarius Fab. was studied in a preliminary manner dur-
ing the latter part of 1939 and early in 1940. The first light reaction tests
were conducted in an effort to determine the effect of different light rays
on feeding and oviposition. These tests were performed by L. D. New-
som, student in entomology working under the direction and supervision
of C. O. Eddy of the Louisiana Agricultural Experiment Station, and
L. H. Flint of the Botany Department, Louisiana State University.
Test Number 1:
The rays of a selective spectrum were focused in the bottom of a
shallow white enamel pan, 12 inches by 18 inches. Five potato vines were
then placed at equal distances apart, the entire width of the pan. Forty
weevils were released in the pan and a plate glass placed over it. This
setup was under observation during the test, and after the test was dis-
continued, the actual number of feeding scars were counted on each vine.
This experiment was replicated five times and similar results were secured
each time. Observations and counts showed the greatest response by the
weevil for the violet end of the spectrum, followed by the blue, red,
orange, yellow, and green, respectively. However, very little feeding
occurred in either the red, orange, yellow, or green portions.
Test Number 2:
Test Number 2 consisted in determining the weevil response when they
were exposed to the ultra-violet ray. Six test tubes about seven inches
long were wrapped one-half their length with black photographic paper,
while the other half of each tube was left bare. A potato vine the length
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o£ the tube and ten adult weevils were placed in each. These were then
exposed to ultra-violet rays. The test was replicated four times, and it was
found that practically no feeding occurred on the exposed section of the
vine, while heavy feeding took place on the portion shielded by the
paper.
Test Number 3:
This experiment consisted in comparing the preference by the weevil
for feeding and ovipositing in blue light and in red light.
A battery jar, 6 inches x 10 inches x 4 inches was wrapped on all sides
with black photographic paper, leaving only the top open. A small
potato was cut in half lengthwise, and a piece placed at each side of the
jar bottom. One hundred weevils were then released in the jar, which
was covered by a strip of blue cellophane over one-half and red cello-
phane over the other half.* The jar was then placed directly under a 300
watt electric bulb at a distance of five feet from the jar. This setup gave
one half of the jar in red light and the other half in blue light, and a
piece of potato in each one of the two colors. The test was conducted at
80° F. throughout. The two pieces of potatoes were removed daily and
examined for feeding punctures and for oviposition, a new piece of potato
being supplied each day.
Table 16 shows the marked attractiveness to the weevil of red light
over blue for both feeding and oviposition. Over a period of six days,
TABLE 16—Showing Effect of Two Qualities of Light on Feeding and Oviposition
BY the Sweet Potato Weevil (Temp. 80° F.)
Date
Blue light Red light
Feeding Oviposition Feeding Oviposition
60 10 209 33
44 24 81 33
28 3 268 57
7 3 265 61
19 6 140 43
29 10 116 57
187 56 1079 284
with daily examinations, approximately 5.8 times as many feeding punc-
tures and five times as many eggs were found in the red light as were
found in the blue light.
Test Number 4:
This experiment was designed to test the effect of light on the rate
of feeding.
• The cellophane used was of a standard design which transmits a constant quality
of light.
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One hundred and fifty weevils, two-thirds of which were females, were
placed in each of two battery jars. Two small uniform potatoes were
selected and one placed in each of the jars. One jar was then wrapped
securely with black photographic cloth to exclude the light, while the
second jar was left exposed. This experiment was replicated five times for
periods ranging from two to 10 hours. The light was excluded from each
jar alternately, and the test conducted under a controlled temperature
of 80° F.
The weevils fed considerably more in the dark than they did in the
light. Feeding punctures in the light counted 385 as compared to 600
punctures in the dark over the same period of time. Table 17 gives the
results of each feeding test.
TABLE 17
—








In light In darkness
12-10-39 150 28 47
12-11-39 150 107 125





Total 150 385 600
Test Number 5:
This test was a continuation of the previous ones on the effect of
different qualities of light on feeding and oviposition, except a different
technique was employed. A weevil-proof box 18 inches x 14 inches x 4
inches deep was constructed of wood and lined with heavy black cloth.
Pieces of transparent, red, and blue cellophane and a piece of thick, black
photographic paper were cut in equal sizes and pasted together. The top
of the box was covered with this so that each quarter of the box was
covered by one of the four materials. Pieces of potato were cut so that the
weevils could feed and oviposit only on the surface exposed to the quality
of light immediately above it. One piece of potato was placed in each
corner, or square, of the box and a number of weevils released in the
center of the box. The top was securely fastened, and the box placed
directly beneath a 100 watt light five feet above it. The experiment was
conducted at 80° F. The pieces of potato were examined daily for feeding
punctures and number of eggs deposited. The test was continued over a
period of 13 days. The weevils showed great activity in the dark area,
with red, transparent and blue following in the order named. There
were a total of 1997 feeding punctures in the blue light, 4059 in the trans-
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parent area, 8525 in the red, and 12,830 in the dark; and a total of 117
eggs deposited in the blue light, 312 in the transparent area, 795 in the
red, and 1529 in the dark. Table 18 gives the detail results of the test.
TABLE 18
—
Showing Reactions of Sweet Potato Weevils in Four Different
Qualities of Light (Temp. ?iO° F.)
Blue Transparent Red Black photographic
Cellophane cellophane cellophane paper
No. of No. oi No. ot No. of No. of No. of No. of No. of
Date feeding eggs feeding eggs feeding eggs leeding eggs
punctures deposited punctures deposited punctures deposited punctures deposited
1-15-40 342 5 489 6 1229 87 2200 89
1-17-40 312 7 502 35 1047 118 2047 184
1-18-40 414 18 918 71 1877 135 3745 330
1-25-40 221 16 504 12 985 47 1027 146
1-26-40 429 38 753 63 1536 180 1733 340
1-28-40 279 33 893 . 125 1851 228 2078 440




These light reaction experiments, though of a preliminary nature,
showed that the activities of the sweet potato weevil adult were markedly
influenced by different qualities of light.
In test Number 1 where the weevils had free choice of feeding in any
color of the spectrum, they fed more at the violet end. In this test, using
the spectrum to obtain light quality, next to the violet ray the weevils
were more acive in blue light than they were in red light; whereas, in
test Number 5 where blue, red, transparent, and complete darkness were
given for their choice, the weevils showed less activity in light than they
did in the red or the other light qualities. This is perhaps partially ex-
plained by the fact that the blue light and red light in test number 5
were obtained from a light prism.
In all cases the weevils fed more and oviposited more in the dark than
they did in the light or in any single color. Under different qualities of
light obtained by transmitting ordinary light through selected colors of
cellophane, the sweet potato weevils were more active in the red color
than they were in the blue. However, the reverse was true when the two
colors were obtained from a light prism.
Oviposition in all tests was in proportion to the amount of feeding
done. When little feeding was done, very few eggs were deposited; and
when heavy feeding occurred, many eggs were deposited. That is, the





, Louisiana Agricultural Experiment Station
During the last two years preliminary observations and studies have
been made on the sand wireworm in the Bienville-Red River Valley
section. A few of the facts that have been discovered are discussed here.
It has been found, for instance, that for all practical purposes the dam-
age of the sand wireworm was completed during the third week in June.
This indicates that seeds can be planted during the last 10 days of June
instead of waiting until July 10, as has heretofore been recommended
when wireworm susceptible crops are used. The growers believe that this
advance in planting date for late crops will make it possible to utilize
a number of crops successfully that have not been grown without severe
damage in that section before.
The rotations that have been worked out by the United States Depart-
ment of Agriculture and reported in Technical Bulletin No. 659 give
certain rotations that involve the planting of summer crops in July. In
the sandy area where the wireworm is destructive in Louisiana, crops will
not grow due to the long, dry hot spell which even causes failure of late
planted crops such as soybeans. For that reason, the rather complicated
rotations which have been advocated in this technical bulletin are not
being used and do not seem, at the present time, to offer the solution to
the wireworm problem. The rotation problem in the sandy hills of Lou-
isiana must of necessity be reduced to simple yearly rotations, to the use
of winter cover crops and to the use of wireworm resistant food and feed
crops. Work and observations during the last few years have shown that
plants such as oats, vetch, crimson clover and lespedeza are the most
promising fodder crops and that peanuts and sweet potatoes offer excel-
lent possibilities for money, food and feed crops with little or no damage
from the wireworm.
The most imperative practice seems to be the release of lands from
cotton or corn, planting these lands to wireworms resistant crops or leav-
ing them fallow for one or two years. Observations during the last sev-
eral years have shown that where wireworm infestations are light that this
rotation can be for only one year. Where the infestation of wireworms
runs from moderate to heavy, it is necessary that these lands be not
planted to cotton or corn for at least two years.
In the experiments using poisons such as beta-naphthol, paradichloro-
benzene, and poison baits, such as bran baits containing Paris green,
calcium arsenate, or sodium fluosilicate, damage to the plants resulted
in every instance. Experiments with emulsified dichloroethylether in
water solution, however, gave control of the wireworms without injuring
either cotton or corn. Whether a practical and satisfactory method of uti-
lizing this chemical in the control of the sand wireworm can be worked




Louisiana Agricultural Experiment Station
In Louisiana and a number o£ Southern States there is now appearing
an injury to the tubers of Irish potatoes known as heeled-hole injury.
Very little definite information is available on this injury, but from gen-
eral observations it appears that most of the small heeled-holes are caused
by the larvae of diabrotica. This statement is supported by a number of
facts.
First, the diabrotica larvae have been found in a number of these tun-
nels during the last three years. Second, tests where diabrotica beetles
were confined in cages over potato plants during two different seasons
showed an increase in this type of injury over adjacent plants grown in
the same field; and during, one season, in addition to the two seasons
already mentioned, the crop of potatoes was very greatly reduced where
these beetles were confined in cages over the plants during the early
stages of growth.
Then there are the large surface erosions which are caused by insects
such as white grubs and mole crickets. Of course, the tunneling under
the skin of the potato that is caused by the potato tuber moth is quite
distinct from any injury mentioned above. This injury is localized.
52
